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Section 3.22



3. Field Activities b\- Task.

3.22. Air Sampling

3.22.1. Rationale/Design
Ambient air sampling was conducted to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. Air
sampling data will be used in the HHRA (construction/utility worker and
residential exposure scenarios). The HHRA Work Plan is in Volume 1B
of the SSP.

Volatile Organics - Twenty-four-hour cumulative duration sorbent tube
samples were collected over a one-day period using TO-1 (Appendix G
of the 1999 FSP) sampling protocols in order to evaluate the tendency of
site constituents to enter the atmosphere and local wind patterns. Two
upwind and two downwind sorbent tube samplers were installed around
Site G, and three upwind and six downwind sorbent tube samplers were
installed at Sites H, I, and L. Sampling locations were selected in the
field with the concurrence of USEPA Region V or its designee.

Number of Volatile Organic Air Samples 13

Analyses:

VOCs USEPA Method TO-1

Semivolatile Organics, PCBs, and Dioxins - Twenty-four-hour
cumulative duration polyurethane foam (PUF) samples were collected
over a one-day period using TO-13, TO-4, and TO-9 (Appendix G of the
1999 FSP) sampling protocols in order to evaluate the tendency of site
constituents to enter the atmosphere and local wind patterns. Two
upwind and two downwind PUF samplers were installed around Site G,
and three upwind and six downwind PUF samplers were installed at
Sites H, I, and L. Sampling locations were selected in the field with the
concurrence of USEPA Region V or its designee.

Number of Semivolatile Organic Air Samples 13

Analyses:

Dioxin
PCBs
SVOCs

USEPA Method TO-9
USEPA Method TO-4
USEPA Method TO-13

Metals - Twenty-four-hour cumulative duration PM 2.5 samples were
collected over a one-day period in order to evaluate the tendency of site
constituents to enter the atmosphere and local wind patterns. Two
upwind and two downwind PM 2.5 samplers were installed around
Site G, and three upwind and six downwind PM 2.5 samplers were
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Field Sampling Report, Sauget Area

installed at Sites H, I, and L. Sampling locations were selected in the
field with the concurrence of USEPA Region V or its designee.

Number of Metals Air Samples 13

Analyses:

Metals USEPA Method 601 OB

Degree of Hazard - Organic and inorganic constituents detected will be
compiled into a data base. Frequency of detection, average, maximum,
minimum, and 95% confidence interval concentrations will be compiled
for each detected constituent, along with information on degree of
hazard. This information will be used in the HHRA. The HHRA Work
Plan is in Volume IB of the SSP.

Ambient air sample collection is required to measure airborne levels of
VOCs, SVOCs, PCBs, dioxin, and metals that may be evolving from the
site. An air sample collection and analytical test method was required to
measure airborne constituent levels over a 24-hour time period. A
24 -hour sample duration was required to average the air emission
di jferences that may occur from the daytime to nighttime cycle from on-
site and off-site conditions and activities. Also, air sample collection
locations were positioned on the site to collect upwind and downwind
sarnples for differentiation of constituents originating from the
surrounding area and those originating from the site. The sample
protocol collected site samples over a one-day time period on a very
warm, dry day.

Thie level of detection for SVOCs required by USEPA Region V needs to
consider sensitivity and selectivity to analyze complex samples. Based
on this need, the analytical method of choice is gas chromatography
cotipled with mass spectrometry (GC/MS) for detection. Based on the
GC/MS analytical method and its sensitivity level, the air sample volume
needed to exceed 325 standard cubic feet (scf) to collect a quantity of
SVOCs that meet the level of detection required by USEPA Region V.

The sample collection method to meet the above requirements for
SVOCs measurement is USEPA Method TO-13 as identified in
Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air (June 1988). This method uses a
Graseby/General Metal Works, Inc. high-volume air sampling unit for
sanjiple collection. Sample collection consists of drawing an ambient air
sarfiple at a high-volume flow rate through a PUF collection media over a
24^hour time period. The samples were submitted for analysis of the
TO-13 list of SVOCs.
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3. Field Activities bv Task

The sample collection method for VOC measurement is USEPA
Method TO-1. The sampling method for PCB measurement was USEPA
Method TO-4. The sampling method for dioxin measurement was
USEPA Method TO-9. The sampling method for metals measurement
was PM 2.5.

3.22.2. QA/QC Samples
A field blank (or equipment blank) was submitted to the laboratory with
the investigative samples and analyzed for the same parameters as the
investigative samples. The minimum required was 1 per 10, or fraction
of 10, environmental samples collected. A trip blank for VOC analysis
was included with each sample cooler shipped.

A deviation was implemented for types of QA/QC samples taken and is
included in Section 3.22.4.1.

3.22.3. Field Procedures
Sample collection consists of placing sorbent tube samplers, PTJF
samplers, and PM 2.5 samplers at upwind and downwind locations for
Sites G, H, I, and L. Sample positioning was located in an unobstructed
area at least two meters from any obstacle to air flow. Sample locations
were selected in the field with the concurrence of the USEPA Region V
or its designee. Since no local power supply was readily available at the
sites, gasoline- or diesel-powered electrical generators to supply
electricity for the samplers were positioned at downwind locations from
the sample collection positions. Wind direction and velocity readings
were obtained and recorded in the field log book.

Sample collection protocols followed instruction identified in
Methods TO-1, TO-4, TO-9, and TO-13 for sample preparation,
calibration, collection, laboratory preparation and shipment, and
calculations. Deviation for the type of sampler used is in
Section 3.22.4.1. Sample calibrations were recorded in the field log
books. During the 24-hour collection period, the samplers were checked
every five to six hours to ensure proper operation. At those times, flow
readings of the pumping units at the locations were recorded in the field
log book. The calibration data, weather data, and flow rate data are
summarized in tables in Section 3.22.4.2.

3.22.4. Documentation
Deviations to the QA/QC samples and the field procedure are included in
Section 3.22.4.1. Field logs generated are included in Record Book
Nos. 3 and 5 (Appendix D). Figure 3 depicts locations of air sampling
units. Air sampling report parameters are included in Section 3.22.4.2.
Chain-of-custody forms are included in Section 3.22.4.3.
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Field Sampling Report, Sauget Area 1

Documentation for this task continues on the next page.
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3. Field Activities bv Task

3.22.4.1. Deviation Logs
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DEVIATION LOG

..xlDIVIDUAL REQUESTING DEVIATION: A) CCiX/ DATE

- CBrv*-
8/zfeAre

HEALTH & SAFETY APPROVAL REQUIRED: YES:

DEVIATION APPROVAL _______________

NO: <

PROJECT NAME

WEATHER ______MA-

PROJECT LOCATION

PRECIPITATION AJ A- __

A '~> J^

NUMBER OF HOURS WORKED A"

____ TEMPERATURE M A"

NUMBER OF EMPLOYEES AJ A" _______________

1 CONTRACT ITEM BEING WORKED ON-
2. ITEM BEING DEVIATED (REF APPROP SEC. OF FSP/HASPV
3. REASON FOR DEVIATION:
4 DEVIATION OR FIELD CHANGE TO BE IMPLEMENTED-
5 EQUIPMENT!
6 DEVELOPMENTS WHICH MIGHT LEAD TO ISSUANCES OF A CHANGE ORDER OR BE THE BASIS OF A CLAIM

(EQUIPMENT: TIME: MANPOWER; ETC.): ___________________________________________
7 REMARKS:________________________________________________________________
fi MAIN OFFICF COMMENTS:____________________________________________________________

<, --r
ly /O__, -E J 2, e. ^ ^s

kir

Z. S

H=T^

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

STLOUS DIVISIONS DM IVI <»9\DEVLOG WTD
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DEVIATION LOG

INDIVIDUAL REQUESTING DEVIATION
J. Cc^k: IQn\-> M

DATE

HEALTH & SAFETY APPROVAL REQUIRED: YES:
DEVIATION APPROVAL: Solutia___________

NO:

USEPA Region V Rep.

PROJECT NAME \s\<- PROJECT LOCATION /W. 1
>C.I*(.

WEATHER V Q-

NUMBER OF HOURS WORKED A

1 CONTRACT ITEM BEING WORKED Ol
2. ITEM BEING DEVIATED fREF APPRO
3 REASON FOR DEVIATION:
4 DEVIATION OR FIELD CHANGE TO Bl
5. EQUIPMENT.
6 DEVELOPMENTS WHICH MIGHT LEAI

(EQUIPMENT TIME MANPOWER ETC

PRECIPITATION **/+

A- NUMBER OF EMPLOYEES

TEMPERATURE ^4

A/A

>. SEC. OF FSP/HASPV

IMPLEMENTED

i TO ISSUANCES OF A CHANGE ORDER OR
: V

BE THE BASIS OF A CLAIM

7. REMARKS:
8. MAIN OFFICE COMMENTS:

I) A. /it.1 FS'p
'?

-A/L, .

^/
.-*<-: •n FSP

•s) KJ ro
-V ' w

~£&IF ADDITIONAL SPACE IS REQUIRED.
RECORD ON REVERSE SIDE
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Field Sampling Report, Sauget Area 1
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3. Field Activities bv Task

3.22.4.2. Ambient Air Sampling - September 9 Through 11,1999
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Surface weather observations during ambient air sampling from 9/9/99 through 9/10/99.

YEAR=1999
Lat: 38.75 Long: 90.38 Elev: 568 ft Wame: ST.Louis, WSCMO

hr = C.S.T.
stn mo/dy:hr
STL 09/08:00
STL 09/08:01
STL 09/08:02
STL 09/08:03
STL 09/08:04
STL 09/08:05
STL 09/08:06
STL 09/08:07
STL 09/08:08
STL 09/08:09
STL 09/08: 10
STL 09/08: 11
STL 09/08: 12
STL 09/08: 13
STL 09/08:14
STL 09/08: 15
STL 09/08: 16
STL 09/08: 17
STL 09/08: 18
STL 09/08: 19
STL 09/08:20
STL 09/08:21
STL 09/08:22
STL 09/08:23
STL 09/09:00
STL 09/09:01
STL 09/09:02
STL 09/09:03
STL 09/09:04
STL 09/09:05
STL 09/09:06
STL 09/09:07
STL 09/09:08
STL 09/09:09
STL 09/09: 10
STL 09/09: 11
STL 09/09: 12
STL 09/09:1 3
STL 09/09: 14
STL 09/09: 15
STL 09/09: 16
STL 09/09: 17
STL 09/09: 18

Air
Temp

(°F)
73
73
73
75
73
73
73
73
75
78
78
80
80
80
80
82
82
82
78
75
71
68
66
64
60
60
60
57
57
55
55
62
64
71
75
78
78
84
82
82
82
82
78

DewPt
Temp

(°F)
57
57
59
59
60
60
62
62
62
62
62
64
64
64
64
59
53
53
51
48
48
50
48
50
50
50
50
48
50
48
48
48
50
48
46
44
44
62
42
42
42
42
42

WetBIb
Temp

(°F)
63
63
64
65
65
65
66
66
66
67
67
69
69
69
69
67
64
64
62
59
58
58
56
56
54
54
54
52
53
51
51
54
56
58
58
59
59
69
60
60
60
60
58

RH
(%)
57
57
61
57
63
63
68
68
63
57
57
57
57
57
57
45
36
36
38
38
43
52
52
60
69
69
69
71
77
77
77
60
60
43
35
29
29
47
24
24
24
24
27

Press
(mb)

-99
-99
-99
-99
-99
-99
-99

1010
1010

-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99

Altimeter
(in)

29.83
29.82
29.82
29.82
29.82
29.81
29.84
29.85
29.87
29.88
29.9

29.89
29.92
29.92

29.9
29.89
29.89
29.88
29.88
29.9

29.94
29.96
29.97
29.98
29.99
29.99
29.99

30
30.01
30.01
30.02
30.03
30.03
30.03
30.03
30.01
29.99
29.89
29.94
29.92
29.9

29.89
29.89

Airport, MO

Wind
Speed
(mph)

7
5
3
0
3
3
7

12
13
12
16
12
8
9

12
10
8
8
8
7
6
5
3
3
6
5
3
7
9
9
6
5
6
6
9

13
10

-99
22
14
13
17
9

Wind
Dir

(deg)
100
100
100

0
230
250
250
260
260
310
310
310
320
320
330
350
340
350
330
320
330
330
330
290
300
280
290
320
300
300
290
280
290
300
300
280
330
-99
320
280
310
280
300
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hr = C.S.T.
stn mo/dy:hr
STL 09/09: 19
STL 09/09:20
STL 09/09:21
STL 09/09:22
STL 09/09:23
STL 09/1 0:00
STL 09/1 0:01
STL 09/1 0:02
STL 09/1 0:03
STL 09/1 0:04
STL 09/1 0:05
STL 09/1 0:06
STL 09/1 0:07
STL 09/1 0:08
STL 09/1 0:09
STL 09/1 0:10
STL 09/1 0:11
STL 09/1 0:1 2
STL 09/10:13
STL 09/1 0:1 4
STL 09/1 0:1 5
STL 09/1 0:1 6
STL 09/1 0:1 7
STL 09/1 0:1 8
STL 09/1 0:1 9
STL 09/1 0:20
STL 09/1 0:21
STL 09/1 0:22
STL 09/1 0:23
STL 09/1 1 :00
STL 09/1 1:01
STL 09/1 1 :02
STL 09/1 1 :03
STL 09/1 1:04
STL 09/1 1 :05
STL 09/1 1 :06
STL 09/1 1:07
STL 09/1 1:08
STL 09/1 1 :09
STL 09/1 1:10
STL 09/1 1:11
STL 09/1 1:1 2
STL 09/1 1:1 3
STL 09/1 1:1 4
STL 09/1 1:1 5
STL 09/1 1:16
STL 09/1 1:1 7
STL 09/1 1:1 8
STL 09/1 1:1 9

O'Brien & Gere Engineers,

Air Deu
Temp Ter

(°F) !'
73 •
71
66
68
66
64
60
57

rPt WetBIb
np Temp
F) («F)
42 56
44 56
46 55
44 55
44 54
44 53
44 51
44 50

57 44 50
57 44 50
59 44 51
60
62

44 51
44 52

66 44 54
71 44 56
73 44 57
78 44 59
80 46 60
84 48 63
86 48 63
86 48 63
86 48 63
84 46 62
82 51 63
80 50 62
80 51 62
75 53 62
73 53 61
69 51 58
69 53 59
68 53 59
68 53 59
64 53 57
69 53 59
69 55 60
69 55 60
69 55 60
75 57 64
75 $0 65
75 SO 65
82 60 68
84 60 68
84 59 68
87 53 66
84 53 65
82 $3 64
82
80
78

Inc.

13 64
= 5 64
E5 64

2 of 3
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RH
(%)
32
37
48
41
44
48
55
61
61
61
57
55
51
44
37
35
29
29
28
26
26
26
26
33
34
36
46
49
52
56
58
58
67
56
60
60
60
53
59
59
46
43
42
30
34
36
36
41
44

Press
(mb)

-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99

1015
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99

1014
-99

1015
-99

1015
-99
-99
-99
-99
-99
-99
-99
-99

Altimeter
(in)

29.9
29.91
29.93
29.95
29.97
29.99
29.99
29.98
29.97
29.98
29.98
29.98
29.98
29.99
29.99
29.99
29.97
29.95
29.92
29.9

29.87
29.85
29.85
29.85
29.86
29.87
29.88
29.87
29.88
29.89

29.9
29.9

29.91
29.92
29.93
29.94
29.96
29.97
29.99
30.01
30.01

30
29.99
29.98
29.97
29.96
29.95
29.96
29.97

Wind
Speed
(mph)

8
6
5
7
7
5
3
0
5
0
0
0

-99
8

-99
-99
-99
-99

9
10
9
6
5
0

10
9
0
0
0
0
3
3
5
3
0
0
7
7
9

12
15
18
15
22
12
10
9

12
12

Wind
Dir

(cleg)
300
300
330
30
50
50

110
0

130
0
0
0

-99
190
-99
-99
-99
-99
250
240
230
310
270

0
130
110

0
0
0
0

240
240
230
220

0
0

230
230
240
240
240
260
230
250
260
200
180
170
180
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hr = C.S.T.
stn mo/dy:hr
STL 09/11:20
STL 09/1 1:21
STL 09/1 1 :22
STL 09/1 1 :23

Air
Temp

(°F)
77
73
73
71

DewPt
Temp

(°F)
59
59
59
57

WetBIb
Temp

(°F)
65
64
64
62

RH
(%)
53
61
61
61

Press
(mb)

-99
-99
-99
-99

Altimeter
(in)

29.98
29.99

30
29.99

Wind
Speed
(mph)

10
8
8
7

Wind
Dir

(deg)
170
180
190
190

Note: Wind direction is reported in degrees: 0 = north, 90 = east, 180 = south, 270 = west.
Note: -99 defines missing data.
Note: The data are in Central Standard Time.
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TO-1 (volatiies) Sampler Calibration and Flow Rate Calculations

Site
Client:
Location:
Operators:

Location
Cita H — RWifrOlio n uvvrr i

Site H - DW#2
Site H - UP#1
Site I - DW#1
Site I - DW#2
Site I - UP#1
Site G - DW#1
Site G - DW#2
Site G - UP#1
Site G - UP#2
Site L - DW#1
Site L - DW#2
Site L - UP#1

Information
Solutia

Sauget, IL
RMN/DH

Pump No.
AC-22/2998
AC-27/3212
AC-36/3210

AC-15A/2849
2838

AC-25/2871
3144

AC-20/3222
AC-28/3211
AC-21/3213
AC-12/2842
AC-23/2994
AC-26/3208

Pre-cal
(mlpm)

4.9
9.4
6.6
5.1
6.9
6.4
4.8
5.9
6.8
6.2
9.1
7.3
7.2

Post-cal
(mlpm)

7.3
11.2
5.7
3.9

1.71
5.9

10.8
5.6
3.6
5.4

11.2
4.0
5.5

Average
(mlpm)

6.1
10.3
6.1
4.5
4.3
6.1
7.8
5.7
5.2
5.8

10.1
5.7
6.4

Run
Start
Date

9/9/99
9/9/99
9/9/99
9/9/99
9/9/99
9/9/99

9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99

Run
Start
Time
1910
1845
1928
1801
1728
1819
0942
1004
1125
1107
1018
1031
1228

Run
Stop
Date

9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99

Run
Stop
Time
1950
1925
2011
1824
1828
1855
0943
1004
1125
1107
1018
1031
1228

Total
Minutes

Sampled
1480
1480
1483
1463
1500
1476
1441
1440
1440
1440
1440
1440
1440

Volume
Sampled

(liters)
9.0

15.2
9.1
6.6
6.5
9.0

11.3
8.2
7.5
8.4

14.6
8.2
9.2

Volume
Sampled

0.00899
0.0152

0.00910
0.00661
0.00646
0.00905

0.0113
0.00824
0.00751
0.00838
0.0146

0.00816
0.00915

Avg
Temp

71
71
71
71
72
71
75
75
76
76
75
75
76

Avg
B.P.

29.94
29.94
29.94
29.94
29.94
29.94
29.91
29.91
29.91
29.91
29.91
29.91
29.91

Volume
Sampled

(stdmj)
0.00910
0.0154

0.00921
0.00669
0.00652
0.00916

0.0113
0.00827
0.00752
0.00839
0.0146

0.00819
0.00917

Notes:
mlpm = milliliters per minute
m3 = cubic meters
stdm3 = standard cubic meters
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PM2.5 (metals) Sample Volumes

Site Information
Client:
Location:

SiteH
SiteH
SiteH
Site 1 -
Site 1 -
Site 1 -
SiteG
SiteG
SiteG
SiteG
Site L
Site L
Site L

Location
-DW#1
-DW#2
-UP#1
DW#1
DW#2
UP#1
-DW#1
-DW#2
-UP#1
-UP#2
-DW#1
-DW#2
-UP#1

Solutia
Sauget, IL

Unit No.
4716

100507
4717
4713
4709
4711
4714
4712

PQ200
100508

4710
4715

100506

Run
Start
Date

9/9/99
9/9/99
9/9/99
9/9/99
9/9/99
9/9/99

9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99

Run
Start
Time
1858
1839
1920
1750
1725
1815
938
955

1133
1059
1017
1030
1230

Run
Stop
Date

9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99

Run
Stop
Time
1858
1839
1920
1750
1725
1815
938
955

1133
1059
1017
1030
1230

Total
Minutes

Sampled
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440

Volume
Sampled

(stdmj)
24.0

24.083
24.0
24.0
24.0
24.0

23.53
23.51
23.19
23.47
23.52
23.51

23.997

Notes:
stdm3 = standard cubic meters

O'Brien & Gere Engineers, Inc. 1 of1
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: RMN
Temperature (°F):
Temperature (°C):
Temperature (K):

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R9901155L9
1

2£9
Elevation (ft):
BP (in Hg):
Pa (BP mm Hg)

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.97
6.00
4.90
4.05
2.93

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

56 8 (Lambert airport)
29j9
7$9

Qstd
(m3/mir))

0.275
0.255
0.231
0.210
0.179

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.150 sum(y)
0.270 sum(y) sq

sum comb
n

0.230 sum(y)/n
1 .32 sum(y)*2

Mang Flow
(ftVmin)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.21
5

6.99
1221

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Linear Regression

slope
intercept
coor. Coeff

TE-5040A
0099

8/10/99
9.71704

-0.03242

30.4
-0.01

0.9992

Note: correlation coefficient should be greater than 0.990.

Post-calibraiton
Temperature (°F):
Temperature (°C):
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

82
2$

301
29.8$

758

Run No.
2

Orifice
Flow

("H2O)
6.20

Qstc
(m3/min

0.25J

%
difference

1.2

Sampler

Magn Flow
("H2O)

60

Mang Flow
(corrected)

7.70

%
difference

-0.5

Flow rate calculations:
Sampling date: 9/9/99-9/10/99

O'Brien & Gere Engineers, Inc. 1 o f 2
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Location: Site I, DW#2
Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b)

m = sampler slope
b = sampler intercept
magn = average magnehelic gage reading (inch H2O)
average temperature during run (°F)
Tav = average temperature (°K)
average barometric pressure during run (in Hg)
Pav = average pressure (mmHg)
run start time
run end time
total run time (minutes)

m /min
0.214

30.4
-0.01

56
71

344
29.96

761
1724
1824
1500

Ipm
214

total m *
321

O'Brien & Gere Engineers, Inc. 2 of 2
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F):
Temperature (°C):
Temperature (K):

78

299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R9903224L37
2

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

Pre-calibration

Orifice
Flow

Run No. ("H2O)
1 6.70
2 5.70
3 4.90
4 3.70
5 2.82

sum(x)
sum(x) sq.

sum(x)/n
sum(x)A2

568 (Lambert airport)
29.9
759

Qstd
(m3/min)

0.278
0.256
0.238
0.207
0.182

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.161 sum(y)
0.275 sum(y) sq

sum comb
n

0.232 sum(y)/n
1.35 sum(y)*2

Calibration Orifice
Model No.. •
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Mang Flow
(corrected) Linear Regression

8.36
7.74 slope
7.06 intercept
6.32 coor. Coeff
5.47

34.94
249

8.29
5

6.99
1221

TE-5040A
0101

8/10/99
9.47526

-0.044390

29.8
0.07

0.9985

Post-calibraiton
Temperature (°F)
Temperature (°C)
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No.
3

Orifice
Flow

("H2O)
4.80

82
28

301
29.85

758

Qstd %
(m3/min) difference

0.235 -1.5

Sampler

Magn Flow Mang Flow
("H20) (corrected)

50 7.03

%
difference

-0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site H, DW#2 m3Imin Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.212 212 313

m = sampler slope 29.8
b = sampler intercept 0.07
magn = average magnehelic gage reading (inch H2O) 54
average temperature during run (°F) 72
Tav = average temperature (°K) 345
average barometric pressure during run (in Hg) 29.93
Pav = average pressure (mmHg) 760
run start time (ET 0.44) 1843
run end time (24.91) 1922
total run time (minutes) 1479

O'Brien & Gere Engineers, Inc. 2 of 2 PUF2_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: AJC
Temperature (°F): 7$

PUF
PUF Model No. : TE-1 OOOPUF
Blower Model No. : TE-1 004
Magnehelic Serial No.: R99061 OML80
Sampler No.: 3

Temperature (°C): 2$
Temperature (K): 29^
Elevation (ft): 56&
BP (in Hg): 29.9

(Lambert airport)

Pa(BPmmHg): 759

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0098
Calibration Date: 8/10/99
Qstd Slope (m): 9.57809
Qstd Intercept (b): -0.030300

Pre-calibration

Run

Orifice
Flow Qstd

No. ("H2O) (m3/min}
1 6.85 0.276
2 6.10 0.261
3 5.15 0.240
4 4.10 0.214
5 2.95 0.182;

sum(x) 1.173
sum(x) sq. 0.281

sum(x)/n 0.235
sum(x)*2 1.38

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

70 8.36
60 7.74
50 7.06
40 6.32
30 5.47

sum(y) 34.94
sum(y) sq 249
sum comb 8.37

n 5
sum(y)/n 6.99
sum(y)*2 1221

Linear Regression

slope 30.4
intercept -0.15
coor. Coeff 0.9972

Post-calibraiton
Temperature (°F):
Temperature (°C).
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. (
2

Orifice
Flow

"H20)
6.30

82
28

301
29.85

758

Qstd %
(m3/min): difference

0.264 1.1

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.70

%
difference

-0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site I, DW#1 m3/min Ipm totalm3

Sampler flow rate (m 3/min) - 1/m([Sqn(magn)(Pav/760)(298/Tav)]-b) 0.222 222 286

m = sampler slope 30.4
b = sampler intercept -0.15
magn = average magnehelic gage reading (inch H2O) 59
average temperature during run (°F) 73
Tav = average temperature (°K) 346
average barometric pressure during run (in Hg) 29.93
Pav = average pressure (mmHg) 760
run start time (ET 0.32) 1750
run end time (ET 21.79) 1820
total run time (minutes) (ET 21.47) 1288

O'Brien & Gere Engineers, Inc. 2 of 2 PUF3 cal.XLS
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PDF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F):
Temperature (°C):
Temperature (K):
Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

78
26

29$
568 (Lambert airport)

29.9
759

PUF
PUF Model No.: TE-1000PUF
Blower Model No.: TE-1004
Magnehelic Serial No.: R990615R9
Sampler No.: 4

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0099
Calibration Date: 8/10/99
Qstd Slope (m): 9.71704
Qstd Intercept (b): -0.032420

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.55
5.95
4.95
3.95
2.70

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.266
0.254
0.232
0.208
0.172

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.132 sum(y)
0.262 sum(y) sq

sum comb
n

0.226 sum(y)/n
1 .28 sum(y)"2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249
8.08

5
6.99
1221

Linear Regression

slope 30.0
intercept 0.19
coor. Coeff 0.9935

Post-calibraiton
Temperature (°F):
Temperature (°C):
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Orifice
Flow

Run No. ("H2O)
2 5.80

82
28

301
29.85

758

Qstd %
(m3/min) difference

0.250 -1.7

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.70

%
difference

-0.5

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site I, DW#2 m3 Imin Ipm totalm3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.217 217 325

m = sampler slope 30.0
b = sampler intercept 0.19
magn = average magnehelic gage reading (inch H20) 60
average temperature during run (°F) 72
Tav = average temperature (°K) 344.5
average barometric pressure during run (in Hg) 29.95
Pav = average pressure (mmHg) 761
run start time 1726
run end time 1823
total run time (minutes) 1497

O'Brien & Gere Engineers, Inc. 2 of 2 PUF4_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator AJC
Temperature (°F): 7$
Temperature (°C): 2$
Temperature (K): 29$
Elevation (ft): 56$ (Lambert airport)
BP (in Hg): 29.$
Pa (BP mm Hg): 75$

Pre-calibration

Orifice
Flow Qstd M

Run No. ("H2O) (m3/minj
1 6.95 0.278
2 6.20 0.263
3 5.25 0.242
4 4.10 0.214
5 3.10 0.187

sum(x) 1.184

Sampler

agn Flow Mang Flow
("H2O) (corrected)

70 8.36
60 7.74
50 7.06
40 6.32
30 5.47

sum(y) 34.94

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Linear Regression

slope
intercept
coor. Coeff

TE-1000PUF
TE-1004

R990610TR1
5

TE-5040A
0098

8/10/99
9.57809

-0.030300

30.9
-0.33

0.9980

sum(x) sq. 0.286 sum(y) sq 249
sum comb 8.44

n 5
sum(x)/n 0.237 sum(y)/n 6.99
sum(x)*2 1.40 sum(y)*2 1221

Post-calibraiton
Temperature (°F): 80
Temperature (°C): 27
Temperature (K): 300
BP (in Hg): 29.86
Pa(BPmmHg): 758

Orifice
Flow Qstd

Run No. ("H2O) (m3/min) d
2 6.00 0.258

Sampler

% Magn Flow
fference ("H20)

-1.9 60

Mang Flow %
(corrected) difference

7.72 -0.3

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site I, UP#1 m3/min Ipm totalm3

Sampler flow rate (m 3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.223 223 328

m = sampler slope 30.9
b = sampler intercept -0.33
magn = average magnehelic gage reading (inch H20) 57
average temperature during run (°F) 71
Tav = average temperature (°K) 344
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1819
run end time 1854
total run time (minutes) 1475

O'Brien & Gere Engineers, Inc. 2 of 2 PUF5_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Location:
Date:
Operator:
Temperature
Temperature
Temperature
Elevation (ft)
BP (in Hg):

Site Information
Sauget, IL

9/8/99
JWP

(°F): 78|
('C): 26
(K): 299

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No. : R9906 1 5TR24
Sampler No.: 6

568 (Lambert airport) Calibration Orifice
29.9

Pa (BP mm Hg): 759
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0098

8/10/99
9.57809

-0.030300

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow Qstd M

("H2O) (m3/min)
7.00 0.279
6.15 0.262
5.35 0.244
4.25 0.218
3.10 0.187

sum(x) 1.190

Sampler

agn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94

31.2
-0.43

0.9969

sum(x) sq. 0.289 sum(y) sq 249
sum comb 8.48

n 5
sum(x)/n 0.238 sum(y)/n 6.99
sum(x)*2 1.42 sum(y)*2 1221

Post-calibraiton
Temperature
Temperature
Temperature
BP (in Hg):

(°F): 82
("C): 28
(K): 301

29.85
Pa (BP mm Hg): 758

Run No.
2

Orifice
Flow Qstd

("H2O) (m3/min) d
5.80 0.253

Sampler

% Magn Flow Mang Flow %
fference ("H2O) (corrected) difference

-3.4 60 7.70 -0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site I, UP#1 m3/min Ipm totalm3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.224 224 331

m = sampler slope 31.2
b = sampler intercept -0.43
magn = average magnehelic gage reading (inch H2O) 58
average temperature during run (°F) 72
Tav = average temperature (°K) 344.6
average barometric pressure during run (in Hg) 29.93
Pav = average pressure (mmHg) 760
run start time 1818
run end time 1853
total run time (minutes) 1475

O'Brien & Gere Engineers, Inc. 2 of 2 PUF6_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F): 78

PUF
PUF Model No.: TE-1000PUF
Blower Model No.: TE-1004
Magnehelic Serial No.: R99061 6ML6
Sampler No.: 7

Temperature (°C): 26
Temperature (K): 299
Elevation (ft): 568
BP (in Hg): 29.9

(Lambert airport)

Pa (BP mm Hg): 759

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0099
Calibration Date: 8/10/99
Qstd Slope (m): 9.71704
Qstd Intercept (b): -0.032420

Pre-calibration

Run

Orifice
Flow Qstd

No. ("H2O) (m3/min)
1 7.35 0.282
2 6.50 0.265
3 5.50 0.244
4 4.50 0.221
5 3.50 0.196

sum(x) 1 .209
sum(x) sq. 0.297

sum(x)/n 0.242
sum(x)*2 1.46

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

70 8.36
60 7.74
50 7.06
40 6.32
30 5.47

sum(y) 34.94
sum(y) sq 249
sum comb 8.60

n 5
sum(y)/n 6.99
sum(y)*2 1221

Linear Regression

slope 33.1
intercept -1.02
coor. Coeff 0.9997

Post-calibraiton
Temperature (°F):
Temperature (°C).
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. |
2

Orifice
Flow

"H2O)
6.30

82
28

301
29.85

758

Qstd %
(m3/min) difference

0.260 -2.0

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.70

%
difference

-0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site I, DW#1 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.218 218 323

m = sampler slope 33.1
b = sampler intercept -1.02
magn = average magnehelic gage reading (inch H20) 52
average temperature during run (°F) 73
Tav = average temperature (°K) 346
average barometric pressure during run (in Hg) 29.93
Pav = average pressure (mmHg) 760
run start time (ET 25.46) 1745
run end time (ET 0.31) 1822
total run time (minutes) 1477

O'Brien & Gere Engineers, Inc. 2 of 2 PUF7 cal.XLS
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PDF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F): 7$
Temperature (°C): 26
Temperature (K): 299

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No.: R99061 51 R43

Elevation (ft): 568 (Lambert airport)
BP (in Hg): 29.9
Pa (BP mm Hg): 759

Pre-calibration

Orifice
Flow Qstd M

Run No. ("H2O) (m3/min)
1 6.25 0.267
2 5.50 0.251
3 4.80 0.235
4 3.60 0.204
5 2.65 0.176

sum(x) 1.132

Sampler

agn Flow Mang Flow
("H2O) (corrected)

70 8.36
60 7.74
50 7.06
40 6.32
30 5.47

sum(y) 34.94

Sampler No.:

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Linear Regression

slope
intercept
coor. Coeff

8

TE-5040A
0100

8/10/99
9.55896

-0.054620

31.0
-0.02

0.9953

sum(x) sq. 0.262 sum(y) sq 249
sum comb 8.08

n 5
sum(x)/n 0.226 sum(y)/n 6.99
sum(x)n2 1.28 sum(y)*2 1221

Post-calibraiton
Temperature f'F): 82
Temperature (°C): 28
Temperature (K): 301
BP (in Hg): 29.85
Pa (BP mm Hg): 758

Orifice
Flow Qstd

Run No. ("H20) (m3/min) d
2 5.40 0.247

Sampler

% Magn Flow
rfference ("H2O)

-1.3 60

Mang Flow %
(corrected) difference

7.70 -0.5

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site I, DW#2 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.209 209 313

m = sampler slope 31.0
b = sampler intercept -0.02
magn = average magnehelic gage reading (inch H2O) 55
average temperature during run (°F) 72
Tav = average temperature (°K) 345
average barometric pressure during run (in Hg) 29.95
Pav = average pressure (mmHg) 761
run start time (ET 0.31) 1725
run end time (ET 25.30) 1824
total run time (minutes) 1499

O'Brien & Gere Engineers, Inc. 2 of 2 PUF8 cal XLS

287A-21



PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWB
Temperature (°F):
Temperature (°C):
Temperature (K):

78
26

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990615TR22
9

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

568 (Lambert airport)
29.9
759

Calibration Orifice
Model No.. •
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0098

8/10/99
' 9.57809

-0.030300

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.70
5.95
5.10
3.80
2.85

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.273
0.258
0.239
0.206
0.179

Sampler

Magn Flow
(-H20)

70
60
50
40
30

1.155 sum(y)
0.273 sum(y) sq

sum comb
n

0.231 sum(y)/n
1.33 sum(y)*2

Mang Flow
(corrected) Linear Regression

8.36
7.74 slope
7.06 intercept
6.32 coor. Coeff
5.47

34.94
249
8.24

5
6.99
1221

29.7
0.12

0.9959

Post-calibraiton
Temperature (°F)
Temperature (°C)
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No.
3

Orifice
Flow

(-H2O)
5.10

82
28

301
29.85

758

Qstd %
(m3/min) difference

0.238 -0.4

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

50 7.03

%
difference

-0.5

O'Brien & Gere Engineers, Inc. Page 1 of 2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site I, DW#1 m3/min Ipm totalm3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.221 221 323

m = sampler slope 29.7
b = sampler intercept 0.12
magn = average magnehelic gage reading (inch H2O) 60
average temperature during run (°F) 72
Tav = average temperature (°K) 345
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time (ET 0.17) 1802
run end time (ET 25.05) 1822
total run time (minutes) 1460

O'Brien & Gere Engineers, Inc. Paae 2 of 2 PUF9_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date; 9/8/99
Operator: JWP
Temperature (°F): 70
Temperature (°C): 2$
Temperature (K): 299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R9804016F24
10

Elevation (ft)
BP (in Hg):
Pa (BP mm Hg):

568 (Lambert airport)
29.9
759

Calibration Orifice
Model No. :
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0101

8/10/99
9.47526

-0.044390

Pre-calibraiton

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.55
5.75
4.95
3.85
2.90

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0
0
0
0
0
1
0

0

.274

.257

.239

.211

.184

Sampler

Magn Flow
("H2O)

70
60
50
40
30

.167 sum(y)

.277 sum(y) sq
sum comb

n
233 sum(y)/n
1.36 sum(y)*2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.32
5

6.99
1221

Linear Regression

slope
intercept
coor. Coeff

31.5
-0.37

0.9982

Post-calibraiton
Temperature (°F):
Temperature (°C).
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. (
2

Orifice
Flow

"H2O)
5.25

82
28

301
29.85

758

Qstd %
(m3/min) difference

0.245 -5.0

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.70

%
difference

-0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site H, DW#2 m'/min Ipm totalm3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.222 222 329

m = sampler slope 31.5
b = sampler intercept -0.37
magn = average magnehelic gage reading (inch H20) 58
average temperature during run (°F) 71
Tav = average temperature (°K) 344
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1841
run end time 1923
total run time (minutes) 1482

O'Brien & Gere Engineers, Inc. 2 of 2 PUF10_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F):
Temperature (°C):
Temperature (K):
Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

56 (Lambert airport)
29.0
759

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990118ML26
11

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0098
Calibration Date: 8/10/99
Qstd Slope (m): 9.57809
Qstd Intercept (b): -0.030300

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H20)
6.75
5.80
5.00
4.00
2.80

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.274
0.254
0.236
0.212
0.178

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.154 sum(y)
0.272 sum(y) sq

sum comb
n

0.231 sum(y)/n
1.33 sum(y;A2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.24
5

6.99
1221

Linear Regression

slope 30.2
intercept 0.01
coor. Coeff 0.9971

Post-calibraiton
Temperature (°F).
Temperature (°C)
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No.
2

Orifice
Flow

"H2O)
5.80

80
27

300
29.87

759

Qstd %
(m3/min) difference

0.254 -0.2

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.72

%
difference

-0.2

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site H, DW#1 mV/n/n Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.216 216 321

m = sampler slope 30.2
b = sampler intercept 0.01
magn = average magnehelic gage reading (inch H20) 57
average temperature during run (°F) 71
Tav = average temperature (°K) 344
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1902
run end time 1947
total run time (minutes) 1485

O'Brien & Gere Engineers, Inc. 2 of 2 PUF11 cal XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F): 76
Temperature (°C): 26
Temperature (K): 299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990118ML2
12

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

568 (Lambert airport)
29.9
759

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0101

8/10/99
9.47526

-0.044390

P re-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.50
5.65
4.85
3.80
2.80

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(mS/min)

0.273
0.255
0.237
0.210
0.181

Sampler

Magn Flow
("H20)

70
60
50
40
30

1.157 sum(y)
0.273 sum(y) sq

sum comb
n

0.231 sum(y)/n
1.34 sum(y)*2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249
8.25

5
6.99
1221

Linear Regression

slope
intercept
coor. Coeff

31.1
-0.21

0.9985

Post-calibraiton
Temperature (°F):
Temperature (°C):
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. ("
2

Orifice
Flow

H2O)
5.30

80
27

300
29.86

758

Qstd %
(m3/min) difference

0.247 -3.4

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.72

%
difference

-0.3

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site I, UP#1 m3/mm Ipm totalm3

Sampler flow rate (m 3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.218 218 321

m = sampler slope 31.1
b = sampler intercept -0.21
magn = average magnehelic gage reading (inch H2O) 58
average temperature during run (°F) 72
Tav = average temperature (°K) 345
average barometric pressure during run (in Hg) 29.93
Pav = average pressure (mmHg) 760
run start time 1816
run end time 1852
total run time (minutes) 1476

O'Brien & Gere Engineers, Inc. 2 of 2 PUF12_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F): 7$
Temperature (°C): 26
Temperature (K): 299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990322ML36
13

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

568 (Lambert airport)
29.9
759

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0101

8/10/99
9.47526

-0.044390

P re-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.70
6.05
5.05
4.10
2.75

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/minj

0.278
0.264
0.242
0.218
0.179

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.181 sum(y)
0.285 sum(y) sq

sum comb
n

0.236 sum(y)/n
1 .39 sum(y)h2

Mang Flow
(corrected) Linear Regression

8.36
7.74 slope
7.06 intercept
6.32 coor. Coeff
5.47

34.94
249

8.43
5

6.99
1221

29.1
0.12

0.9926

Post-calibraiton
Temperature (°F)
Temperature (°C)
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No.
2

Orifice
Flow

("H2O)
5.35

75
24

297
30.01

762

Qstd %
(m3/min) difference

0.250 -5.7

Sampler

Magn Flow Mang Flow
(HH2O) (corrected)

60 7.77

%
difference

0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site G, DW#1 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.218 218 314

m = sampler slope 29.1
b = sampler intercept 0.12
magn = average magnehelic gage reading (inch H2O) 58
average temperature during run (°F) 77
Tav = average temperature (°K) 350
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 761
run start time 939
run end time 938
total run time (minutes) 1439

O'Brien & Gere Engineers, Inc. 2 of 2 PUF13_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculation

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F): 78
Temperature (°C): 26
Temperature (K): 298

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No.: R990 1 1 5 M L24

Elevation (ft): 568 (Lambert airport)
BP (in Hg): 29.9
Pa (BP mm Hg): 759

Pro-calibration

Orifice
Flow Qstdl M

Run No. ("H2O) (m3/min^
1 7.05 0.280
2 6.05 0.260
3 5.20 0.241
4 4.20 0.217
5 3.05 0.185

sum(x) 1.183

Sampler

agn Flow Mang Flow
("H2O) (corrected)

70 8.36
60 7.74
50 7.06
40 6.32
30 5.47

sum(y) 34.94

Sampler No.:

Calibration Orifice
Model No.. •
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Linear Regression

slope
intercept
coor. Coeff

14

TE-5040A
0098

8/10/99
9.57809

-0.030300

30.8
-0.30

0.9987

sum(x) sq. 0.285 sum(y) sq 249
sum comb 8.43

n 5
sum(x)/n 0.237 sum(y)/n 6.99
sum(x)*2 1.40 sum(y)*2 1221

Post-calibraiton
Temperature (°F): 80
Temperature (°C): 27
Temperature (K): 300
BP (in Hg): 29.87
Pa (BP mm Hg): 759

Orifice
Flow Qstd

Run No. ("H2O) (m3/min) d
2 6.10 0.260

Sampler

% Magn Flow
fference ("H2O)

0.2 60

Mang Flow %
(corrected) difference

7.72 -0.2

O'Brien & Gere Engineers, Inc. 1 o f 2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site H, DW#1 m3/min Ipm total m3

Sampler flow rate (m3/min) - 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.216 216 320

m = sampler slope 30.8
b = sampler intercept -0.30
magn = average magnehelic gage reading (inch H20) 54
average temperature during run (°F) 71
Tav = average temperature (°K) 344
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1902
run end time 1946
total run time (minutes) 1484

O'Brien & Gere Engineers, Inc. 2 of 2 PUF14 cal XLS
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PDF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F): 78
Temperature (°C): 26
Temperature (K): 290

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990615ML40
15

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

568 (Lambert airport)
29.9
758

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0098

8/10/99
9.57809

-0.030300

Pre-cali oration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.90
6.15
5.25
4.25
3.10

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.277
0.262
0.242
0.218
0.187

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.186 sum(y)
0.286 sum(y) sq

sum comb
n

0.237 sum(y)/n
1.41 sum(y;A2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.45
5

6.99
1221

Linear Regression

slope
intercept
coor. Coeff

31.7
-0.54

0.9972

Post-calibraiton
Temperature (°F):
Temperature (°C):
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. ("
2

Orifice
Flow

H2O)
6.05

80
27

300
29.86

758

Qstd %
(m3/min) difference

0.259 -1.1

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.72

%
difference

-0.3

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site H, DW#2 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298Srav)]-b) 0.212 212 314

m = sampler slope 31.7
b = sampler intercept -0.54
magn = average magnehelic gage reading (inch H2O) 51
average temperature during run (°F) 71
Tav = average temperature (°K) 344
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1843
run end time 1924
total run time (minutes) 1481

O'Brien & Gere Engineers, Inc. 2 of 2 PUF15 cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F):
Temperature (°C):
Temperature (K):

78
26

299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990615ML14
16

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

568 (Lambert airport)
29.9
759

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0100

8/10/99
9.55896

-0.054620

Pro-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.50
5.90
5.30
4.10
3.05

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.272
0.259
0.246
0.217
0.188

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.183 sum(y)
0.285 sum(y) sq

sum comb
n

0.237 sum(y)/n
1 .40 sum(y)*2

Mang Flow
(corrected) Linear Regression

8.36
7.74 slope
7.06 intercept
6.32 coor. Coeff
5.47

34.94
249

8.42
5

6.99
1221

33.3
-0.88

0.9898

Post-calibraiton
Temperature (°F):
Temperature (°C).
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. I
2

Orifice
Flow

"H2O)
5.80

80
27

300
29.87

759

Qstd %
(m3/min) difference

0.257 -1.1

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.72

%
difference

-0.2

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site H, DW#1 m3/min Ipm totalm3

Sampler flow rate (m3/min)=1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.227 227 338

m = sampler slope 33.3
b = sampler intercept -0.88
magn = average magnehelic gage reading (inch H2O) 59
average temperature during run (°F) 71
Tav = average temperature (°K) 344
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1856
run end time 1948
total run time (minutes) 1492

O'Brien & Gere Engineers, Inc. 2 of 2 PUF16 cal XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F): 78

PUF
PUF Model No.: TE-1 OOOPUF
Blower Model No. : TE- 1 004
Magnehelic Serial No.:
Sampler No.:

R990610
17

Temperature (°C): 26
Temperature (K): 290
Elevation (ft): 56^
BP
Pa

(in Hg): 29.9
(BP mm Hg): 75&

(Lambert airport) Calibration Orifice
Model No.. •
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0098

8/10/99
9.57809

-0.030300

Pre-calibration

Orifice
Flow Qstd

Run No. ("H2O) (m3/min)
1 6.65 0.272
2 5.70 0.252
3 4.90 0.234
4 3.90 0.209
5 2.80 0.178

sum(x) 1.145
sum(x) sq. 0.268

sum(x)/n 0.229
sum(x)*2 1.31

Sampler

Magn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94
sum(y) sq 249
sum comb 8.17

n 5
sum(y)/n 6.99
sum(y)*2 1221

30.8
-0.07

0.9984

Post-calibraiton
Temperature (°F):
Temperature (°C).
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. (
2

Orifice
Flow

"H2O)
6.10

80
27

300
29.87

759

Qstd %
(m3/min) difference

0.260 3.1

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.72

%
difference

-0.2

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site H, UP#1 m3/min Ipm totalm3

Sampler flow rate (m 3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.219 219 324

m = sampler slope 30.8
b = sampler intercept -0.07
magn = average magnehelic gage reading (inch H2O) 59
average temperature during run (°F) 71
Tav = average temperature (°K) 344
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1930
run end time 2013
total run time (minutes) 1483

O'Brien & Gere Engineers, Inc. 2 of 2 PUF17_cal.XLS
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PDF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F):
Temperature (°C):
Temperature (K):

78
26

299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990015ML17
18

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

Pre-calibration

Run No.
1
2
3
4
5

568 (Lambert airport)
29.9
759

Orifice
Flow

("H2O)
6.65
6.00
5.00
3.90
2.90

sum(x)
sum(x) sq.

sum(x)/n
sum(x)f'2

Qstd
(m3/min)

0.272
0.259
0.236
0.209
0.181

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0098
Calibration Date: 8/10/99
Qstd Slope (m): 9.57809
Qstd Intercept (b): -0.030300

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.157 sum(y)
0.273 sum(y) sq

sum comb
n

0.231 sum(y)/n
1.34 sum(y)*2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.25
5

6.99
1221

Linear Regression

slope 30.7
intercept -0.11
coor. Coeff 0.9972

Post-calibraiton
Temperature (°F).
Temperature (°C)
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No.
2

Orifice
Flow

"H2O)
5.85

75
24

297
30.01

762

Qstd %
(m3/min) difference

0.257 -0.8

Sampler

Magn Flow Mang Flow
(HH2O) (corrected)

60 7.77

%
difference

0.5

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site G, DW#2 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.212 212 305

m = sampler slope 30.7
b = sampler intercept -0.11
magn = average magnehelic gage reading (inch H2O) 56
average temperature during run (°F) 77
Tav = average temperature (°K) 350
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 761
run start time 955
run end time 955
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF18cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JWP
Temperature (°F): 7$
Temperature (°C): 2$
Temperature (K): 290
Elevation (ft): 568 (Lambert airport)
BP (in Hg): 29.9
Pa (BP mm Hg): 759

Pre-calibration

Orifice
Flow Qstd M

Run No. (MH2O) (m3/minj
1 6.50 0.272
2 5.65 0.254
3 4.65 0.231
4 3.75 0.208
5 2.85 0.182

sum(x) 1.147

Sampler

agn Flow Mang Flow
("H2O) (corrected)

70 8.36
60 7.74
50 7.06
40 6.32
30 5.47

sum(y) 34.94

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Linear Regression

slope
intercept
coor. Coeff

TE-1000PUF
TE-1004

19

TE-5040A
0100

8/10/99
9.55896

-0.054620

31.8
-0.31

0.9998

sum(x) sq. 0.268 sum(y) sq 249
sum comb 8.18

n 5
sum(x)/n 0.229 sum(y)/n 6.99
sum(x)*2 1.32 sum(y)*2 1221

Post-calibraiton
Temperature (°F): 75
Temperature (°C): 24
Temperature (K): 297
BP C/n HgJ: 30.01
Pa (BP mm Hg): 762

Orifice
Flow Qstd

Run No. ("H2O) (m3/min) d
2 5.45 0.251

Sampler

% Magn Flow
fference ("H2O)

-1.3 60

Mang Flow %
(corrected) difference

7.77 0.5

O'Brien & Gere Engineers, Inc. 1of2

287A-42

PUF19 cal.XLS



Flow rate calculations:
Sampling date: 9/10/99-9/11 /99
Location: Site G, DW#2 m3 /min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.202 202 291

m = sampler slope 31.8
b = sampler intercept -0.31
magn = average magnehelic gage reading (inch H20) 51
average temperature during run (°F) 77
Tav = average temperature (°K) 350
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 761
run start time 956
run end time 956
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF19calXLS
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PUP Sampler Calibration and Flow Rate Calculations

Location:
Date:
Operator:
Temperature
Temperature
Temperature
Elevation (ft)
BP (in Hg):

Site Information
Sauget, IL

9/8/99
JWP

(°F): 76
rc;.- 26
(K): 299

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No.: R99061 OML70
Sampler No.: 20

568 (Lambert airport) Calibration Orifice
29.9

Pa (BP mm Hg): 759
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0100

8/10/99
9.55896

-0.054620

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow Qstd M

("H2O) (m3/min|
6.40 0.270
5.80 0.257
4.90 0.237
3.75 0.208
2.80 0.181

sum(x) 1.153

Sampler

agn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94

31.1
-0.18

0.9957

sum(x)sq. 0.271 sum(y) sq 249
sum comb 8.22

n 5
sum(x)/n 0.231 sum(y)/n 6.99
sum(x)*2 1.33 sum(y)"2 1221

Post-calibraiton
Temperature
Temperature
Temperature
BP (in Hg):

(°F): 75
TO): 24
(K): 297

30.01
Pa(BPmmHg): 762

Run No.
2

Orifice
Flow Qstd

("H2O) (m3/min) d
5.65 0.255

Sampler

% Magn Flow Mang Flow %
ifference ("H2O) (corrected) difference

-0.8 60 7.77 0.5

O'Brien & Gere Engineers, Inc. 1 of 2

287A-44
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Flow rate calculations:
Sampling date: 9/10/99-9/11 /99
Location: Site L, DW#1 m3/min Ipm totalm3

Sampler flow rate (m3/mm) = 1/m([Sqrt(magn)(Pav/760)(298/rav)]-b) 0.216 216 312

m = sampler slope 31.1
b = sampler intercept -0.18
magn = average magnehelic gage reading (inch H2O) 59
average temperature during run (°F) 77
Tav = average temperature (°K) 350
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1022
run end time 1022
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF20_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Location:
Date:
Operator:
Temperature
Temperature
Temperature
Elevation (ft)
BP (in Hg):

Site Information
Sauget, IL

9/8/99
JWP

(•F): 78
(°C): 26
(K): 299

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No.: R99061 6ML12
Sampler No.: 21

568 (Lambert airport) Calibration Orifice
29.9

Pa (BP mm Hg): 759
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0098

8/10/99
9.57809

-0.030300

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow Qstd M

("H2O) (m3/min)
6.85 0.276
6.00 0.259
5.05 0.237
3.95 0.210
2.85 0.179

sum(x) 1.162

Sampler

agn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94

29.5
0.13

0.9985

sum(x) sq. 0.276 sum(y) sq 249
sum comb 8.29

n 5
sum(x)/n 0.232 sum(y)/n 6.99
sum(x)*2 1.35 sum(y)*2 1221

Post-calibraiton
Temperature
Temperature
Temperature
BP (in Hg):

('F): 82
(°C): 28
(K): 301

30.01
Pa (BP mm Hg): 762

Run No.
2

Orifice
Flow Qstd

("H2O) (m3/min) d
5.80 0.254

Sampler

% Magn Flow Mang Flow %
fference ("H2O) (corrected) difference

-1.9 60 7.72 -0.2

O'Brien & Gere Engineers, Inc. 1 of 2

287A-46
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site G, UP#2 m3/min Ipm totalm3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.208 208 300

m = sampler slope 29.5
b = sampler intercept 0.13
magn = average magnehelic gage reading (inch H2O) 55
average temperature during run (°F) 80
Tav = average temperature (°K) 353
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1105
run end time 1105
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PLJF21 cal XLS
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PUF Sampler Calibration and Flow Rate Calculations

Location:
Date:
Operator:
Temperature
Temperature
Temperature
Elevation (ft)
BP (in Hg):

Site Information
Sauget, IL

9/8/99
JOB

(°F): 76
(°C): 26
(K): 290

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No.: R9906757R44
Sampler No.: 22

568 (Lambert airport) Calibration Orifice
29.9

Pa (BP mm Hg): 759
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0101

8/10/99
9.47526

-0.044390

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow Qstd M

("H2O) (m3/min)
6.40 0.271
5.70 0.256
4.90 0.238
3.90 0.213
2.90 0.184

sum(x) 1.163

Sampler

agn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94

32.7
-0.62

0.9974

sum(x) sq. 0.275 sum(y) sq 249
sum comb 8.28

n 5
sum(x)/n 0.233 sum(y)/n 6.99
sum(x)*2 1.35 sum(y)*2 1221

Post-calibraiton
Temperature
Temperature
Temperature
BP (in Hg):

('F): 82
(°C): 28
(K): 301

30.01
Pa(BPmmHg): 762

Run No.
2

Orifice
Flow Qstd

("H20) (m3/min) d
5.45 0.250

Sampler

% Magn Flow Mang Flow %
fference ("H2O) (corrected) difference

-2.4 60 7.72 -0.2

O'Brien & Gere Engineers, Inc. 1 of 2

287A-48
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Flow rate calculations:
Sampling date:
Location:

9/10/99-9/11/99
Site G, UP#1

Sampler flow rate (m /min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b)

m = sampler slope
b = sampler intercept
magn = average magnehelic gage reading (inch H2O)
average temperature during run (°F)
Tav = average temperature (°K)
average barometric pressure during run (in Hg)
Pav = average pressure (mmHg)
run start time
run end time
total run time (minutes)

m3/min
0.218

32.7
-0.62

60
80

353
29.94

760
1128
1128
1440

Ipm
218

total mJ

315

O'Brien & Gere Engineers, Inc. 2 of 2
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PUF Sampler Calibration and Flow Rate Calculations

Location:
Date:
Operator:
Temperature
Temperature
Temperature
Elevation (ft)
BP (in Hg):

Site Information
Sauget, IL

9/8/99
JOB

(•F): 78
(°C): 26
(K): 299

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No. : R9906 1 1 6ML2
Sampler No.: 23

566 (Lambert airport) Calibration Orifice
29.9

Pa (BP mm Hg): 759
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0101

8/10/99
9.47526

-0.044390

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow Qstd M

("H2O) (m3/mirrt
6.13 0.266
5.50 0.252
4.65 0.232
3.65 0.206
2.70 0.178

sum(x) 1.133

Sampler

agn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94

32.2
-0.30

0.9972

sum(x) sq. 0.262 sum(y) sq 249
sum comb 8.08

n 5
sum(x)/n 0.227 sum(y)/n 6.99
sum(x)*2 1.28 sum(y)*2 1221

Post-calibraiton
Temperature
Temperature
Temperature
BP (in Hg):

(•F): 84
(°C): 29
(K): 302

29.99
Pa (BP mm Hg): 762

Run No.
2

Orifice
Flow Qstd

("H2O) (m3/min) d
4.90 0.237

Sampler

% Magn Flow Mang Flow %
ifference ("H2O) (corrected) difference

-6.2 60 7.70 -0.4

O'Brien & Gere Engineers, Inc. 1 o f 2

287A-50
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site L, UP#1 m3Imtn Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.207 207 298

m = sampler slope 32.2
b = sampler intercept -0.30
magn = average magnehelic gage reading (inch H2O) 57
average temperature during run (°F) 81
Tav = average temperature (°K) 354
average barometric pressure during run (in Hg) 29.93
Pav = average pressure (mmHg) 760
run start time 1230
run end time 1230
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF23 cat XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F): 78
Temperature (°C): 26
Temperature (K):

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990616ML11
24

Elevation (ft):
BP (in Hg):
Pa (BP mm H

56$ (Lambert airport)
29.S
75$

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0101

8/10/99
9.47526

-0.044390

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.60
5.75
4.95
4.10
2.90

sum(x)
sum(x) sq.

sum(x)/n
sum(x)n2

Qstd
(m3/min)

0.275:
0.257
0.239
0.218
0.184

Sampler

Magn Flow
(-H20)

70
60
50
40
30

1.174 sum(y)
0.281 sum(y) sq

sum comb
n

0.235 sum(y)/n
1 .38 sum(y)*2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249
8.37

5
6.99
1221

Linear Regression

slope
intercept
coor. Coeff

32.0
-0.53

0.9963

Post-calibraiton
Temperature (°F)
Temperature (°C)
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No.
2

Orifice
Flow

("H2O)
5.50

84
29

302
29.99

762

Qstd %
(m3/min) difference

0.251 -2.6

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.70

%
difference

-0.4

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site L, UP#1 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.211 211 304

m = sampler slope 32.0
b = sampler intercept -0.53
magn = average magnehelic gage reading (inch H2O) 55
average temperature during run (°F) 81
Tav = average temperature (°K) 354
average barometric pressure during run (in Hg) 29.93
Pav = average pressure (mmHg) 760
run start time 1231
run end time 1231
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF24 cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F): 78
Temperature (°C): 26
Temperature (K): 299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

8990610TR5
25

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

P re-calibration

Orifice
Flow

Run No. ("H2O)
1 6.70
2 5.90
3 5.05
4 3.90
5 2.92

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

56$ (Lambert airport)
29.9
759

Qstd
(m3/min)

0.278
0.261
0.242
0.213
0.185

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.177 sum(y)
0.283 sum(y) sq

sum comb
n

0.235 sum(y)/n
1 .39 sum(y)*2

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Mang Flow
(corrected) Linear Regression

8.36
7.74 slope
7.06 intercept
6.32 coor. Coeff
5.47

34.94
249

8.40
5

6.99
1221

TE-5040A
0101

8/10/99
9.47526

-0.044390

30.6
-0.22

0.9979

Post-calibraiton
Temperature (°F):
Temperature (°C):
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Orifice
Flow

Run No. ("H2O)
2 5.50

84
29

302
29.99

762

Qstd %
(m3/min) difference

0.251 -3.9

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.70

%
difference

-0.4

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 910/99-9/11/99
Location: Site L, UP#1 m3 Imin Ipm totalm3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.220 220 317

m = sampler slope 30.6
b = sampler intercept -0.22
magn = average magnehelic gage reading (inch H2O) 60
average temperature during run (°F) 81
Tav = average temperature (°K) 354
average barometric pressure during run (in Hg) 29.93
Pav = average pressure (mmHg) 760
run start time 1229
run end time 1229
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF25_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Location:
Date:
Operator-
Temperature
Temperature
Temperature
Elevation (ft)
BP (in Hg):

Site Information
Sauget, IL

9/8/99
JOB

(°F): 78
(°C): 2$
(K): 29$

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No. : R990 1 1 4 ML52
Sampler No.: 26

568 (Lambert airport) Calibration Orifice
29.9

Pa (BP mm Hg): 759

Run No.
1
2
3
4
5

Orifice
Flow Qstd M

("H2O) (m3/min)
6.80 0.280
6.05 0.264
5.10 0.243
4.10 0.218
3.05 0.189

sum(x) 1.193

Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Sampler

agn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94

TE-5040A
0101

8/10/99
9.47526

-0.044390

31.4
-0.51

0.9985

sum(x) sq. 0.290 sum(y) sq 249
sum comb 8.50

n 5
sum(x)/n 0.239 sum(y)/n 6.99
sum(x)*2 1.42 sum(y)*2 1221

Post-calibraiton
Temperature
Temperature
Temperature
BP (in Hg):

r°FJ: 82
(•C): 28
(K): 301

30.01
Pa (BP mm Hg): 762

Run No.
2

Orifice
Flow Qstd

("H20) (m3/min) d
5.60 0.254

Sampler

% Magn Flow Mang Flow %
fference ("H2O) (corrected) difference

-4.1 60 7.72 -0.2

O'Brien & Gere Engineers, Inc. 1of2

287A-56

PUF26 cal.XLS



Flow rate calculations:
Sampling date: 9/10/99-9/11 /99
Location: Site G, UP#1 m3/mm Ipm total m3

Sampler flow rate (m 3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.210 210 302

m = sampler slope 31.4
b = sampler intercept -0.51
magn = average magnehelic gage reading (inch H20) 51
average temperature during run (°F) 79
Tav = average temperature (°K) 352
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1126
run end time 1126
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF26 cal XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F):
Temperature (°C):
Temperature (K):

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R980401LF6
27

26
299

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

Pre-calibration

Orifice
Flow

Run No. ("H2O)
1 6.40
2 5.90
3 4.70
4 3.90
5 2.75

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

568 (Lambert airport)
29.9
759

Qstol
(m3/min}

0.271
0.261
0.233
0.213
0.179

Sampler

Magn Flow
("H20)

70
60
50
40
30

1.158 sum(y)
0.273 sum(y) sq

sum comb
n

0.232 sum(y)/n
1 .34 sum(y)*2

Calibration Orifice
Model No.. •
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Vlang Flow
(corrected) Linear Regression

8.36
7.74 slope
7.06 intercept
6.32 coor. Coeff
5.47

34.94
249

8.26
5

6.99
1221

TE-5040A
0101

8/10/99
9.47526

-0.044390

30.6
-0.08

0.9943

Post-calibraiton
Temperature (°F):
Temperature (°C).
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. I
2

Orifice
Flow

"H2O)
5.30

82
28

301
30.01

762

Qstd %
(m3/min) difference

0.247 -5.6

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.72

%
difference

-0.2

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site G, UP#2 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.202 202 291

m = sampler slope 30.6
b = sampler intercept -0.08
magn = average magnehelic gage reading (inch H2O) 52
average temperature during run (°F) 80
Tav = average temperature (°K) 353
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1104
run end time 1104
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF27_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F):
Temperature (°C):
Temperature (K):
Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

78
2$

299
568 (Lambert airport)

29.9
759

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R98072110L42
28

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0101
Calibration Date: 8/10/99
Qstd Slope (m): 9.47526
Qstd Intercept (b): -0.044390

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.65
5.85
4.90
3.90
2.85

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.276
0.260
0.238
0.213
0.183

Sampler

Magn Flow
("H20)

70
60
50
40
30

1.170 sum(y)
0.279 sum(y) sq

sum comb
n

0.234 sum(y)/n
1 .37 sum(y)*2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.34
5

6.99
1221

Linear Regression

slope 30.5
intercept -0.15
coor. Coeff 0.9989

Post-calibraiton
Temperature (°F):
Temperature (°C):
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. ("
2

Orifice
Flow
H2O)
5.50

82
28

301
30.01

762

Qstd %
(m3/min) difference

0.251 -3.3

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.72

%
difference

-0.2

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site G, UP#1 m'/min Ipm totalm3

Sampler flow rate (m3/mm) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.214 214 308

m = sampler slope 30.5
b = sampler intercept -0.15
magn = average magnehelic gage reading (inch H2O) 57
average temperature during run (°F) 79
Tav = average temperature (°K) 352
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1127
run end time 1127
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF28 cal XLS
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PUF Sampler Calibration and Flow Rate Calculations

Location:
Date:
Operator:
Temperature
Temperature
Temperature

Site Information
Sauget, IL

9/8/99
AJC

(°F): 78
('C): 26
(K): 299

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No. : R9906 1 5TR47
Sampler No.: 29

Elevation (ft): 568 (Lambert airport) Calibration Orifice
BP (in Hg): 29.9
Pa (BP mm Hg): 759

Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0099

8/10/99
9.71704

-0.032420

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow Qstd M

("H2O) (m3/minj
7.00 0.275
6.15 0.258
5.15 0.237
4.10 0.211
3.00 0.181

sum(x) 1.163

Sampler

agn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94

30.5
-0.11

0.9990

sum(x) sq. 0.276 sum(y) sq 249
sum comb 8.30

n 5
sum(x)/n 0.233 sum(y)/n 6.99
sum(x)*2 1.35 sum(y)*2 1221

Post-calibraiton
Temperature
Temperature
Temperature
BP (in Hg):

CF): 75
('C): 24
(K): 297

30.01
Pa(BPmmHg): 762

Run No.
2

Orifice
Flow Qstd

("H2O) (m3/min) d
5.80 0.252

Sampler

% Magn Flow Mang Flow %
fference ("H2O) (corrected) difference

-2.5 60 7.77 0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/10/99-9/11 /99
Location: Site L, DW#2 m3Imln Ipm totalm3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.215 215 309

m = sampler slope 30.5
b = sampler intercept -0.11
magn = average magnehelic gage reading (inch H2O) 57
average temperature during run (°F) 78
Tav = average temperature (°K) 351
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1033
run end time 1033
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF29cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Location:
Date:
Operator:
Temperature
Temperature
Temperature
Elevation (ft)
BP (in Hg):

Site Information
Sauget, IL

9/8/99
JOB

CF): 78
CC): 26
(K): 299

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No. : R99061 5TR36
Sampler No.: 30

568 (Lambert airport) Calibration Orifice
29.9

Pa (BP mm Hg): 759
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0101

8/10/99
9.47526

-0.044390

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow Qstd M

("H2O) (m3/min)
6.40 0.27J
5.80 0.259
4.80 0.236
3.85 0.211
2.80 0.181

sum(x) 1.158

Sampler

agn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94

31.3
-0.25

0.9968

sum(x) sq. 0.273 sum(y) sq 249
sum comb 8.26

n 5
sum(x)/n 0.232 sum(y)/n 6.99
sum(x)*2 1.34 sumfyJA2 1221

Post-calibraiton
Temperature
Temperature
Temperature
BP (in Hg):

CF): 75
CO: 24
(K): 297

30.01
Pa (BP mm Hg): 762

Run No.
2

Orifice
Flow Qstd

("H20) (m3/min) d
5.30 0.248

Sampler

% Magn Flow Mang Flow %
ifference ("H2O) (corrected) difference

-4.0 60 7.77 0.5

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site L, DW#2 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.205 205 296

m = sampler slope 31.3
b = sampler intercept -0.25
magn = average magnehelic gage reading (inch H2O) 53
average temperature during run (°F) 78
Tav = average temperature (°K) 351
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1034
run end time 1034
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF30_cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator JOB
Temperature (°F): 78

PUF
PUF Model No.: TE-1 OOOPUF
Blower Model No. : TE-1 004
Magnehelic Serial No. : R9906 1 6ML1
Sampler No.: 31

Temperature (°C): 26
Temperature (K): 299
Elevation (ft): 56$
BP (in Hg): 29.$

(Lambert airport)

Pa (BP mm Hg): 759

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0099
Calibration Date: 8/10/99
Qstd Slope (m): 9 . 7 1 704
Qstd Intercept (b): -0.032420

Pre-calibration

Run

Orifice
Flow Qstd

No. ("H2O) (m3/min)
1 7.00 0.273
2 6.20 0.259
3 5.00 0.233
4 4.05 0.210
5 3.00 0.181

sum(x) 1.159
sum(x) sq. 0.274

sum(x)/n 0.232
sum(x)*2 1.34

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

70 8.36
60 7.74
50 7.06
40 6.32
30 5.47

sum(y) 34.94
sum(y) sq 249
sum comb 8.27

n 5
sum(y)/n 6.99
sum(y)*2 1221

Linear Regression

slope 30.3
intercept -0.03
coor. Coeff 0.9989

Post-calibraiton
Temperature (°F):
Temperature (°C):
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. ("
2

Orifice
Flow
H2O)
5.90

75
24

297
30.01

762

Qstd %
(m3/min) difference

0.254 -2.0

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.77

%
difference

0.5

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site G, DW#2 m3/mm Ipm totalm3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.216 216 311

m = sampler slope 30.3
b = sampler intercept -0.03
magn = average magnehelic gage reading (inch H2O) 58
average temperature during run (°F) 77
Tav = average temperature (°K) 350
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 761
run start time 957
run end time 957
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF31 cal XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F):
Temperature (°C):
Temperature (K):
Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

78
26

299
568 (Lambert airport)

29.9
759

PUF
PUF Model No.: TE-1OOOPUF
Blower Model No.: TE-1004
Magnehelic Serial No.: R990115524
Sampler No.: 32

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0101
Calibration Date: 8/10/99
Qstd Slope (m): 9.47526
Qstd Intercept (b): -0.044390

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.60
6.00
5.20
4.15
2.90

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.275
0.263
0.24$
0.219
0.184

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.187 sum(y)
0.287 sum(y) sq

sum comb
n

0.237 sum(y)/n
1.41 sum(y)*2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.46
5

6.99
1221

Linear Regression

slope 31.0
intercept -0.37
coor. Coeff 0.9909

Post-calibraiton
Temperature (°F):
Temperature (°C).
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. (
2

Orifice
Flow

"H2O)
5.50

75
24

297
30.01

762

Qstd %
(m3/min) difference

0.253 -3.9

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.77

%
difference

0.5

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site G, DW#1 m3/min Ipm total m3

Sampler flow rate (m 3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.213 213 307

m = sampler slope 31.0
b = sampler intercept -0.37
magn = average magnehelic gage reading (inch H2O) 54
average temperature during run (°F) 77
Tav = average temperature (°K) 350
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 761
run start time (ET 0.14) 944
run end time (ET 24.37) 944
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF32 cal XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F): 78

PUF
PUF Model No.:
Blower Model No.:

TE-1000PUF
TE-1004

Magnehelic Serial No.: R9901 15ML20
Sampler No.: 33

Temperature (°C): 26
Temperature (K): 299
Elevation (ft): 568 (Lambert airport) Calibration Orifice
BP (in Hg): 29.9
Pa (BP mm Hg): 759

Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0099

8/10/99
9.71704

-0.032420

Pre-calibration

Run

Orifice
Flow Qstd M

No. ("H2O) (m3/min)
1 6.40 0.26$
2 5.60 0.247
3 4.75 0.227
4 3.80 0.204
5 2.80 0.175

sum(x) 1.116

Sampler

agn Flow Mang Flow
("H2O) (corrected) Linear Regression

70 8.36
60 7.74 slope
50 7.06 intercept
40 6.32 coor. Coeff
30 5.47

sum(y) 34.94

32.7
-0.31

0.9990

sum(x) sq. 0.254 sum(y) sq 249
sum comb 7.96

n 5
sum(x)/n 0.223 sum(y)/n 6.99
sum(x)*2 1.25 sum(y)*2 1221

Post-calibraiton
Temperature (°F): 80
Temperature (°C): 27
Temperature (K): 300
BP (in Hg): 29.87
Pa (BP mm Hg): 759

Run

Orifice
Flow Qstd

No. ("H2O) (m3/min) d
2 5.50 0.244

Sampler

% Magn Flow Mang Flow %
ifference ("H2O) (corrected) difference

-1.1 60 7.72 -0.2

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site H, UP#1 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.220 220 326

m = sampler slope 32.7
b = sampler intercept -0.31
magn = average magnehelic gage reading (inch H2O) 63
average temperature during run (°F) 71
Tav = average temperature (°K) 344
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1927
run end time 2012
total run time (minutes) 1485

O'Brien & Gere Engineers, Inc. 2 of 2 PUF33 cal XLS
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PDF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F): 78
Temperature (°C): 26
Temperature (K): 299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R9906107286
34

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

568 (Lambert airport)
29.9
759

Calibration Orifice
Model No.. •
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

TE-5040A
0099

8/10/99
9.71704

-0.032420

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.80
6.05
5.05
3.80
2.80

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.271
0.256
0.234
0.204
0.175

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.141 sum(y)
0.266 sum(y) sq

sum comb
n

0.228 sum(y)/n
1.30 sum(y)*2

Mang Flow
(corrected) Linear Regression

8.36
7.74 slope
7.06 intercept
6.32 coor. Coeff
5.47

34.94
249
8.15

5
6.99
1221

29.1
0.34

0.9971

Post-calibraiton
Temperature (°F):
Temperature (°C):
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. ("
2

Orifice
Flow

H20)
6.10

82
28

301
30.01

762

Qstd %
(m3/min) difference

0.257 0.2

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.72

%
difference

-0.2

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/10/99-9/11 /99
Location: Site G, UP#2 m3Imm Ipm total m3

Sampler flow rate (m 3/min) = 1/m([Sqrt(magn)(Pavf760)(298STav)]-b) 0.206 206 297

m = sampler slope 29.1
b = sampler intercept 0.34
magn = average magnehelic gage reading (inch H20) 57
average temperature during run (°F) 80
Tav = average temperature (°K) 353
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1106
run end time 1106
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF34 cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator JOB
Temperature (°F):
Temperature (°C):
Temperature (K):
Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

78
26

299
568 (Lambert airport)

29.9
759

PUF
PUF Model No.: TE-1OOOPUF
Blower Model No.: TE-1004
Magnehelic Serial No.: R9906751R42
Sampler No.: 35

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0100
Calibration Date: 8/10/99
Qstd Slope (m): 9.55896
Qstd Intercept (b): -0.054620

Pro-calibration

Run No.
1
2
3
4
5

Orifice
Flow

(-H20)
6.50
5.80
4.95
3.90
2.80

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.272
0.257
0.238
0.212
0.181

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.160 sum(y)
0.275 sum(y) sq

sum comb
n

0.232 sum(y)/n
1 .35 sum(VJA2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.27
5

6.99
1221

Linear Regression

slope 31.1
intercept -0.22
coor. Coeff 0.9962

Post-calibraiton
Temperature (°F)
Temperature (°C,
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No.
2

Orifice
Flow

("H2O)
6.15

75
24

297
30.01

762

Qstd %
(m3/min) difference

0.266 3.3

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.77

%
difference

0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site L, DW#2 m3/mln Ipm total m3

Sampler flow rate (m 3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.207 207 298

m = sampler slope 31.1
b = sampler intercept -0.22
magn = average magnehelic gage reading (inch H20) 53
average temperature during run (°F) 78
Tav = average temperature (°K) 351
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1035
run end time 1035
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF35 cal.XLS
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PDF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F):
Temperature (°C):
Temperature (K):

78
26

299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990118ML42
36

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

Pre-calibration

Run No.
1
2
3
4
5

568 (Lambert airport)
29,9
759

Orifice
Flow

("H20)
7.25
6.30
5.55
4.45
3.30

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(m3/min)

0.280
0.261
0.245
0.220
0.190

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0099
Calibration Date: 8/10/99
Qstd Slope (m): 9.71704
Qstd Intercept (b): -0.032420

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.197 sum(y)
0.292 sum(y) sq

sum comb
n

0.239 sum(y)/n
1.43 sum(V)A2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.53
5

6.99
1221

Linear Regression

slope 32.2
intercept -0.72
coor. Coeff 0.9973

Post-calibraiton
Temperature (°F):
Temperature (°C).
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. I
2

Orifice
Flow

"H2O)
6.30

75
24

297
30.01

762

Qstd %
(m3/min) difference

0.263 0.5

Sampler

Magn Flow Mang Flow
("H20) (corrected)

60 7.77

%
difference

0.5

O'Brien & Gere Engineers, Inc. 1 of 2
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Flow rate calculations:
Sampling date: 9/10/99-9/11 /99
Location: Site L, DW#1 m3'/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.211 211 304

m = sampler slope 32.2
b = sampler intercept -0.72
magn = average magnehelic gage reading (inch H2O) 51
average temperature during run (°F) 77
Tav = average temperature (°K) 350
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1019
run end time 1019
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF36 cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F):
Temperature (°C):
Temperature (K):
Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

78
26

299
568 (Lambert airport)

29.9
759

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990115ML32
37

Calibration Orifice
Model No.: TE-5040A
Serial No.: 0100
Calibration Date: 8/10/99
Qstd Slope (m): 9.55896
Qstd Intercept (b): -0.054620

Pre-calibration

Run No.
1
2
3
4
5

Orifice
Flow

("H2O)
6.55
5.90
5.10
4.05
2.90

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

Qstd
(mS/min)

0.273
0.259
0.242
0.216
0.184

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1 . 1 74 sum(y)
0.281 sum(y) sq

sum comb
n

0.235 sum(y)/n
1 .38 sum(y)*2

Mang Flow
(corrected)

8.36
7.74
7.06
6.32
5.47

34.94
249

8.36
5

6.99
1221

Linear Regression

slope 31.7
intercept -0.46
coor. Coeff 0.9940

Post-calibraiton
Temperature (°F)
Temperature (°C)
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No.
2

Orifice
Flow

("H2O)
5.75

75
24

297
30.01

762

Qstd %
(m3/min) difference

0.257 -0.8

Sampler

Magn Flow Mang Flow
("H20) (corrected)

60 7.77

%
difference

0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site L, DW#1 mV/n/n Ipm total m3

Sampler flow rate (m3/min) = 1/m((Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.209 209 300

m = sampler slope 31.7
b = sampler intercept -0.46
magn = average magnehelic gage reading (inch H2O) 52
average temperature during run (°F) 77
Tav = average temperature (°K) 350
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1021
run end time 1021
total run time (minutes) 1440

O'Brien & Gere Engineers, Inc. 2 of 2 PUF37 cal XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F): 78
Temperature (°C): 26
Temperature (K): 299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990615ML23
38

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

Pro-calibration

Orifice
Flow

Run No. ("H2O)
1 6.80
2 6.00
3 5.10
4 4.00
5 3.00

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

568 (Lambert airport)
29.9
759

Qstd
(m3/min)

0.271
0.255
0.235
0.20S
0.181

Sampler

Magn Flow
("H20)

70
60
50
40
30

1.152 sum(y)
0.271 sum(y) sq

sum comb
n

0.230 sum(y)/n
1.33 sum(y)*2

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Mang Flow
(corrected) Linear Regression

8.36
7.74 slope
7.06 intercept
6.32 coor. Coeff
5.47

34.94
249
8.22

5
6.99
1221

TE-5040A
0099

8/10/99
9.71704

-0.032420

31.6
-0.30

0.9986

Post-calibraiton
Temperature (°F):
Temperature (°C).
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Run No. I
2

Orifice
Flow

"H2O)
5.95

75
24

297
30.01

762

Qstd %
(m3/minj difference

0.255 0.0

Sampler

Magn Flow Mang Flow
("H20) (corrected)

60 7.77

%
difference

0.5

O'Brien & Gere Engineers, Inc. 1of2
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Flow rate calculations:
Sampling date: 9/10/99-9/11/99
Location: Site G, DW#1 m3/min Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.210 210 302

m = sampler slope 31.6
b = sampler intercept -0.30
magn = average magnehelic gage reading (inch H2O) 55
average temperature during run (°F) 77
Tav = average temperature (°K) 350
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 761
run start time 943
run end time 942
total run time (minutes) 1439

O'Brien & Gere Engineers, Inc. 2 of 2 PUF38 cal.XLS
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PUF Sampler Calibration and Flow Rate Calculations

Site Information
Location: Sauget, IL
Date: 9/8/99
Operator: JOB
Temperature (°F): 78
Temperature (°C): 26
Temperature (K): 299

PUF
PUF Model No.:
Blower Model No.:
Magnehelic Serial No.:
Sampler No.:

TE-1000PUF
TE-1004

R990615ML21
39

Elevation (ft):
BP (in Hg):
Pa (BP mm Hg):

Pre-calibration

Orifice
Flow

Run No. ("H2O)
1 6.50
2 5.65
3 4.80
4 3.80
5 2.85

sum(x)
sum(x) sq.

sum(x)/n
sum(x)*2

568 (Lambert airport)
29.9
759

Qstd
(m3/min)

0.273
0.255
0.236
0.210
0.183

Sampler

Magn Flow
("H2O)

70
60
50
40
30

1.157 sum(y)
0.273 sum(y) sq

sum comb
n

0.231 sum(y)/n
1.34 sum(y)*2

Calibration Orifice
Model No.:
Serial No.:
Calibration Date:
Qstd Slope (m):
Qstd Intercept (b):

Mang Flow
(corrected) Linear Regression

8.36
7.74 slope
7.06 intercept
6.32 coor. Coeff
5.47

34.94
249

8.25
5

6.99
1221

TE-5040A
0101

8/10/99
9.47526

-0.044390

31.6
-0.33

0.9995

Post-calibraiton
Temperature (°F):
Temperature (°C):
Temperature (K):
BP (in Hg):
Pa (BP mm Hg):

Orifice
Flow

Run No. ("H2O)
2 5.30

80
27

300
29.87

759

Qstd %
(m3/min) difference

0.247 -3.4

Sampler

Magn Flow Mang Flow
("H2O) (corrected)

60 7.72

%
difference

-0.2

O'Brien & Gere Engineers, Inc. 1 o f 2
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Flow rate calculations:
Sampling date: 9/9/99-9/10/99
Location: Site H, UP#1 m3Imm Ipm total m3

Sampler flow rate (m3/min) = 1/m([Sqrt(magn)(Pav/760)(298/Tav)]-b) 0.205 205 305

m = sampler slope 31.6
b = sampler intercept -0.33
magn = average magnehelic gage reading (inch H20) 50
average temperature during run (°F) 71
Tav = average temperature (°K) 344
average barometric pressure during run (in Hg) 29.94
Pav = average pressure (mmHg) 760
run start time 1925
run end time 2012
total run time (minutes) 1487

O'Brien & Gere Engineers, Inc. 2 of 2 PUF39_cal.XLS
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^AVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

C s. j<e LaRoche Avenue, Savannah. GA 31404
TJ 2846 Industrial Plaza Drive. Tallahassee. FL 32301
IU 414 SW 12th Avenue. Deerfield Beach, FL 33442
O 900 Lakeside Drive, Mobile. AL 36693
["..] 6712 Benjamin Road, Suite 100, Tampa, FL 33634
I" 1 100 Alpha Drive. Suite 110. Destrehan, LA 70047

Phone: (912)354-7858
Phone: (904) 878-3994
Phone: (954)421-7400
Phone: (334) 666-6633
Phone: (813)885-7427
Phone: (504) 764-1100

Fax: (91^)352-0165
Fax: (904) 878-9504
Fax: (954)421-2584
Fax: (334) 666-6696
Fax: (813)885-7049
Fax:(504)725-1163

PROJECT REFERENCE

S.U.. ? • -» . *
PO NUMBER
D-. .4 P >

•", >K. i .*., REQUIRED ANALYSES
SAMPLER(s)NAME

GHENT PROJECT MANAGER -,
' . \ .

CLIENT ADDRESS (CITY. STATE, ZIP) I——EXPEDITED RE PORT
DEL IVERY(surcharge)

•V / / / / / / / /
SAMPLE IDENTIFICATION NUMBER OF CONTAINERS SUBMITTED

ft Ik - A7! - Z
A l k - M - 3

A i K - Ay
AH" - A

- M- io

RELINQUISHED RELINQUISHED BY (SIGNATURE) DATE TIME RELINQUISHED BY (SIGNATURE)

RECEIVED BY (SIGNATURE)RECEIVEBY: (SIGNATURE) RECEIVED BY (SIGNATURE)

LABORATORY USE ONLY
°° ED FOR LABORATORY BY: (SIGNATURE) DATE TIME CUSTODY INTACT

DYES D NO

CUSTODY SEAL NO SLLOONO. LABORATORY REMARKS':



&AVANN AH LABORATORIES
& ENVIRONMENTAL SERVICES INC

ANAI Y«?I<? RFOI IF«;T AND PHAIN OF n i^Tnnv RFrnpnANALYSIS MtUUtb I ANU UHAIIN Uh UUb I UU Y MtUUHU

^ o.^LaRoche Avenue .Savannah, GA 31404
a 2846 lnduslrial Plaza Or ve, Tallahassee, FL 32301
C_J 4 1 4 SW 1 2th Avenue, Deerfield Beach. FL 33442
C-J 90° Lakeside Drive Moblle AL 36693
a 6712 Ben|am.n Road. Suite 100. Tampa, FL 33634
HI 100 Alpha Drive. Suite 110, Destrehan, LA 70047

Phone (912) 354 7858 Fax: (<,._, 352 -0165
Phone: (904) 878-3994 Fax: (904) 878-9504
Phone: (954) 421 -7400 Fax: (954) 421 -2584
Phone (334) 666 -6633 Fax (334) "w698
Phone: (813) 885-7427 Fax: (813) 885-7049
Phone: (504) 764-1 100 Fax: (504) 725-1 163
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SAVANNAH LABORATORIES
£ ENVIRONMENTAL SERVICES. INC

AMAI Y«;i<; RFni IFQT AND r M AIM OP ri iQrnnv nprnpnAINALYblb HtUUtb 1 AND UHAIN Uh LUb 1 UU Y HtUUHU

^SiO? LaRoche Avenue. Savannah. GA 3)404
LJ 2846 lnt)uslnal Pl«a Dnve. Tallahassee. FL 32301
f ~J 414 SW 12th Avenue, Deerfield Beach. FL 33442
n 90° Lakeside Drive' Mobile AL 36693

n 6712 Benjamin Road. Suite 100, Tampa, FL 33634
t: 1 1 00 Alpha Drive, Suite 110. Destrehan. LA 70047

Phone:(912)354-7858
Phone: (904) 878-3994
Phone:(954)421-7400ph°ne (334) eee-eeas
Phone: (813) 885-7427
Phone: (504) 764- 1 1 00

Fax: (91 'I) 352-0165
Fax: (904) 878-9504
Fax:(954)421-2584
Fax (334) eee 6696
Fax: (813) 885-7049
Fax: (504) 725- 1 1 63

*-.. LABORATORY USE ONLY
M OR LABORATORY BY: (SIGNATURE) DATE TIME CUSTODY INTACT

DYES D NO

CUSTODY SEAL NO SLLOGNQ. •.**:> LABORATORY REMARKS):- . .,
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^fAVANN AH LABORATORIES
,S ENVIRONMENTAL SERVICES INC

ANAI YQIQ HPni IPQT AMH P WAIM PtP PI IQTnnV RPPORnANALYSIS MtUUtb 1 ANU UHAIN Uh UUb 1 UU Y MtUUHU

s. u2LaRoche Avenue. Savannah, GA 31404
' ' 2846 lndustrlal Plaza Drive Tallahassee. FL 32301
t ' I 414 SW 12th Avenue. Deertield Beach. Ft 33442
[1 90° Lakeside Dnve Moblle AL 36693

, -, 6712 Ben|amin Road. Suite 100. Tampa. FL 33634
f I 100 Alpha Drive, Suite 110. Destrehan. LA 70047

Phone (912) 354-7858
Phone (904) 878 3994
Phone (954) 421-7400
Phone: (334) 666 6633
Phone (813) 885 7427
Phone: (504) 764-1100

Fax (9 ]<:) 352-0165
Fax (904) 878 9504
Fax: (954) 421-2584
Fax (334) 666-6696
Fax: (813) 885-7049
Fax: (504) 725-1163
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RECEIVECfBY: (SIGNATURE)
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TIME

TIME
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DATE

DATE
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TIME RECEIVED BY: (SIGNATURE)

DATE

DATE

TIME

TIME

LABORATORY USE ONLY
RECEIVED FOR LABORATORY BY. (SIGNATURE) DATE TIME CUSTODY INTACT CUSTODY SEAL NO SLLOGNO

DYES DNO <
LABORATORY REMARKS:t •. -• .•.. • i • • ••') ' •
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^AVANN AH LABORATORIES
& ENVIRONMENTAL SERVICES INC

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

Mr ** LaRoche Avenue .Savannah .GA 31404
o 2846 lndustnal Pla« D"ve. Tallahassee, FL 32301
[ _i 4 1 4 SW 1 2th Avenue, Deerfield Beach, FL 33442

,̂ 74. R. 33634
1 00 Alpha Drive. Suite 1 1 0. Destrehan, LA 70047

Phone: (912)354-7858
Phone: (904) 878-3994
Phone: (954)421-7400

B: (334) 666-6633
(813)885-7427

Phone:(504)764-1100

Fax: (9.t; 352-0165
Fax: (904) 878-9504
Fax. (954) 421 -2584
Fax: (334) 666-6696
Fax: (813) 885-7049
Fax: (504) 725- 1 1 63

PROJECT REFERENCE

vU,,, "W-i A., |
PROJECT NO. PO NUMBER P>,. ^
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AVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

N^ - LaRoche Avenue. Savannah. GA 31404
LD 2846 Industrial Plaza Drive, Tallahassee. FL 32301
O 414 SW 12th Avenue. Deertield Beach. FL 33442
d 900 Lakeside Drive. Mobile. AL 36693
CD 6712 Benjamin Road, Suite 100. Tampa. FL 33634
t ] 100 Alpha Drive, Suite 110, Destrehan, LA 70047

Phone: (912) 354-7858
Phone (904) 878 3994
Phone (954)421-7400
Phone: (334) 666-6633
Phone: (813)885-7427
Phone: (504)764-1100

Fax: (t. J52 0165
Fax: (904) 878-9504
Fax:(954)421-2584
Fax (334) 666-6696
Fax: (813) 885-7049
Fax:(504)725-1163

VL I t, Sc »,^") H if <-• I

CLIENT PROJECT MANAGER
. I
A I/.

I, -I. . K,c /

I——{EXPEDITED REPORT
I__iDEUVERY(surcharge)/ / / / / / / /

SAMPLE IDENTIFICATION NUMBER OF CONTAINERS SUBMITTED

A i C - V -

f i lC- V

_e_J

RELINQUISHED BY (SIGNATURE)

RECEIVEDBY (SIGNATURE)RECEIVED BTXSIGNATURE) £ £ g ^ RECEIVEDBY: (SIGNATURE)

LABORATORY USE ONLY
LABpRATORY REMAR^CUSTODY INTACT

DYES O NO

RECBVED FOR LABORATORY BY: (SIGNATURE)



&AVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES INC

ANAI Y4?!*? RFDl IF9T AND PHAIM OF PI IQTnnY RFrDRDAINALYJJIO MtUUtb 1 AINU UMAIN Uh UUb 1 UUY MtUUMU

^ LaRoche Avenue. Savannah. GA 31404
Q 2846 Industrial Plaza Drive. Tallahassee.FL 32301
f."l 41 4 SW 12th Avenue, Deertield Beach, FL 33442
L1 90° Lakes de Dfive Mobile AL 36693
C] 6712 Benjamin Road, Suite 100, Tampa. FL 33634
I.] 100 Alpha Drive. Suite 1 10, Destrehan, LA 70047

Phone (912) 354 7858
Phone:(904)878-3994
Phone:(954)421-7400
Phone (334) 666 •6633

Phone: (813) 885 7427
Phone: (504) 764-1 100

Fax: (9i*» 352 -0165
Fax:(904)878-9504
Fax:(954)421-2584
Fax (334) 666-6696
Fax: (813) 885-7049
Fax: (504) 725-1 163

PROJECT REFERENCE
r<-,<-> A.,

PROJECT LOC.
(Stale) . ,

PROJECT NO

SAMPLER(s)NAME f ,j , ]f

/!!,. C.,.v r.j A! '
CLIENTNAME

PO NUMBER

C.. : i i , ,
PHONE ru) f /1-

FAX

CLIENT PROJECT MANAGER
• ' . . « . . • • « - /' • • • • • ' • « , I •/ I i>- . y
r - r r . A), ^ r . .k:

CLIENT ADDRESS (CITY. STATE. ZIP)

SAMPLE
DATE TIME

SL
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CHAIN OF CUSTODY

CO.Name: O &•:

SAMPLER'S SIGNATURE

Contact Name:

Address: 5DCQ Ptt<W Project Name: Splj4i»v

; ksi2fe PO#:——— —————— ^l To

Total No. of
Containers

STA No. Date Time Comp Grab Sample I.DJ #of Cont

Analysis Wanted

(TO--?)
Remarks-

I PoP COD!
Al£~ D- 2.

-P- 3 I Pup

to
00
VO

Relinquished By/Sign. Date/Tlme Received By/Sign. Relinquished By/Sign. DateAlme Received By/Sign.

Relinquished By/Sign. Date/Time Received By/Sign. Relinquished By/Sign. Date/Time Received By/Sign.

Received for Laboratory By/Signature Date/Time Send Samples To: Triangle Laboratories of RTP, Inc.
801 Capllola Drive
Durham. North Carolina 27713

COC/DLH REVISION 5/23/94



CHAIN OF CUSTODY

CO.Name:.

Address: 5DOQ

SAMPLER'S SIGNATURE A^V^^X^

STA No. Date Time Comp Grab Sample I.D.ff #of Cont.

0144 I Pup Cool
015$-
0^44
1104 AiR-D-IO

BiC-P-ll 1 PUP

1035" &VG-D-IZ
121L I PUP

I50O

JbU

Relinquished Dy/Slg

Relinquished By /Sign.

Date/Time
;7ob3p

Received By/Sign. Te«ltx

Dale/Time Received By/Sign.

ihed By/Sign.

shed By/Sign.

Dale/Time

Dale/lime

Received By/Sign.

Received By/Sign.

Received for Laboratory By/Slgnalure Date/flme Send Samples To: Triangle Laboratories of RTP, Inc.
00) Capllola Drive
Durham, Norlh Carolina 27713

COC/DLH REVISION 5/23/V'l
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Section 3.23



Field Activities by Task

3.23. Pilot Test Sampling

3.23.1. Rationale/Design
Treatability pilot tests were conducted on wastes in order to identify any
characteristics of these materials that would prevent their treatment using
off-site incineration.

Waste treatability pilot tests for on-site thermal desorption were also
planned. Although samples were collected for this effort, an
appropriately permitted contractor was not identified to accept the
samples.

Leachate treatability pilot testing was conducted to evaluate the
appropriate combination of physical/chemical and/or biological treatment
processes that are needed to achieve pretreatment requirements for
discharge to the American Bottoms publicly owned treatment works
(POTW). Leachate from Sites G and I was considered representative of
leachate found in the fill areas.

Sediment treatability pilot tests for on-site thermal desorption and
stabilization were also planned. However, a deviation (Section 3.23.4.1)
was submitted and approved to cancel these plans, based on
correspondence between Solutia and USEPA Region V.

Off-Site Waste Incineration - One composite organic waste sample was
made from waste samples collected from one of the waste
characterization borings installed at each fill area (Boring B3 on Site G,
B3 on H, B2 on I, B4 on L, and Bl on N). Borings were selected by
Roux Associates, Inc. based on review of boring logs from waste
sampling. This sample was sent to one RCRA/TSCA-permitted, fixed-
facility incinerator for waste profiling, material handling
characterization, and evaluation of the feasibility of disposing of the
waste material by off-site incineration. The sample was submitted to
SafetyKleen in Coffeyville, Kansas. SafetyKleen in Coffeyville, Kansas
is the only incineration facility permitted to accept dioxin-containing
materials from RCRA-listed processes.

Leachate Treatment - Leachate treatability pilot tests were conducted on
samples collected from Sites G and I to evaluate if pretreatment limits
can be achieved prior to discharge to the American Bottoms POTW.
One leachate sample was collected from Site I, and one leachate sample
was collected from Site G using the two-inch-diameter well installed at
each of these fill areas as part of the Waste Characterization Sampling
Plan. As directed by USAGE, these wells were stressed so that a
representative leachate sample could be collected. Pumping was limited
by constraints imposed by leachate storage and disposal requirements.
Pilot treatability testing was conducted by the ADVENT Group,
Brentwood, Tennessee.
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Field Sampling Report, Sauget Area 1

3.^3.2. Field Procedures
Prjior to performing field work, Preparatory Inspection Meetings attended
by a representative of each of the interested parties were completed
(Section 3.23.4.2).

Fill Areas - The borings were advanced using conventional hollow-stem
auger drilling methods. Samples were collected using a five-foot
continuous sampler. The samples were selected for compositing by
visual and PID analysis and placed into scalable five-gallon buckets for
stcrage prior to compositing and shipment to treatment facilities. In
cases where insufficient sample volume was recovered from the sampler,
the drill cuttings were collected. This procedure was repeated over the
approximate depth of waste/fill, based on field observations and boring
IGJ;S from waste sampling. A grab sample from each site was used to
rra ke up a composite waste sample.

Leachate Sample - Leachate samples were collected generally following
procedures outlined in Section 3.7.3. Wells were pumped at a rate that
allowed continuous discharge without drying up the well, and sufficient
vo ume was pumped to enable water from at least one foot away from
thei filter pack to be drawn into the well before a sample was collected.
Approximately 80 gallons was purged from each well prior to sampling.
The ADVENT Group was contacted to establish sample quantity and
container requirements.

3.23.3. Documentation
Deviation to not perform sampling for both sediment thermal desorption
ancj sediment stabilization is included in Section 3.23.3.1. Field logs
generated are included in Record Book Nos. 2, 3, and 4 (Appendix D).
Gnpund water sampling logs for the leachate sampling are included in
Section 3.23.3.3. Chain-of-custody forms are included in
Section 3.23.3.4.

Documentation for this task continues on the next page.
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3. Field Activities bv Task

3.23.3.1. Change Orders and Deviation/Clarification Log
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DEVIATION LOG
DIVIDUAL REQUESTING DEVIATION / COMPANY:_____ DATE

HEALTH & SAFETY APPROVAL REQUIRED: YES:

PROJECT NAME ,

WEA'HER ___

NO: X

PROJECT LOCATION ft>*J Ct**.L

PRECIPITATION TEMPERATURE

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

'• CONTRACT ITEM BEING WORKED ON'
_2 ITEM BEING DEVIATED APPRQP SEC OF PSP/HASPV
3 REASON FOR DR/IATION-
£. CrVlATlON OR HELP CHANGE TO 9E IMPLEMENTED-

_5 EQUIPMENT
6 DEVELOPMENTS WHICH MIGHT LgAD TO ISSUANCES OF A CHANGE ORDER OR 5F ^HE BASIS OF A CLAIM

'EQUIPMENT-TIME: MANPOWER!ETC,):___________________f_______________________
7 REMARKS:_______________________________________________________|________

> -fef

MJ- Ac.

CC J

PRINTED NAME/iiGNATURE OF PREPARER

DATE
•F ADDmONAL SPACE IS REQUIRED.

RECORD ON REVERSE SIDE

PRINTED NAME / SIGrfATURE^ SOJ..y&^REP / dATE

PRINTED NAME / SIGNATURE OF USEPA REP / DATE
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PREPARATORY INSPECTION MEETING

Conducted by/Company:
Project Name:

/ &'&;** *
Task: P>Lf~

Dmte: A? Ar

1. Scheduled Work:
2. Equipment, Procedures, Personnel: /' "

3. Ref. To App. Sec. of FSP/HASP: ./. V
4. Issues that could arise and how to resolve:
5. Solutia comments:
6. EPA comments:

r/'

U 3 r 5amf

ji/ "f-

f- /oca tr~,^

/-ifc • — •*

-jca H1»v

ATTENDANCE:
EMPLOYEE NAME (print) EMPLOYEE SIGNATURE COMPANY

IF ADDITONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

. ~~>~____
PRINTED NAME/SIGNATURE OF PREPARER

DATE
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PREPARATORY INSPECTION MEETING

Conducted by/Company:
Project Name:

C"?"?C/X. Date:
Task:

1. Scheduled Work: lo ,,,.L.W .^r its l.,,,.lkl rf
2. Equipment, Procedures, Personnel:
3.R£f.TDApp.SecofFSP/HASP; /=$(> rzn7
4. Issues that could arise and how to resolve:
5. Solatia comments:
6. EPA comments:

J

PP *c - rr \\f . bz.rtc

r

'fc'VT'U^)

t

A) c roi j>r
O . crJ^W

ATTENDANCE:
EMPLOYEE NAME (print) EMPLOYEE SIGN COMPANY

(K-rr

IF ADDITONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRDTTEDNAiy/ SIGNATURE OF PREPARER

DATE
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Well

-fill bc,^0«-»

t*. )
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S n v ,1 n n ,n h
Unborn l o r i es

MO41O12/OBfUBtMO-. .'•-_

DATE/TOME PRINTED: 04.10.00/03:18PM
5102 LaKoclic Avenue • Savannah, C>A 31404 • (912)354-7858 - Fax (912)352-0165 • www.sUsavlah.com

Shipping Address: O'Brien & Gere
5000 Cedar Plaza Parkway Suite 211
St. Louis. MO 63128_______
ATTN: BILL WRtGKT

Phone No: 314/842-4550

Account No: 1187-9587-3

Date of Shipment: 04/10/00

Method of Shipment: FEP

Project Reference: SA1/SSP-Leachate Treatabilit

Project Site Location: IL

SAMPLE CONTAINER REQUEST FORM

AQUEOUS

O

UJ

1

n/
m

 a
m

be
r 

gl
as

i

.j

6

2

"

D
C

-8
27

0

2

O

Ul

|

n/
m

 a
m

be
r g

la
si

_j

6

2

•

o

3
g

O

Ul

i

n/
m

 a
m

be
r g

la
si

_j

6

2

•

o

J

X!

R

JJ

"E
8
ID

3

1

o

TA
LS

-B
01

3

R

-S

60
 m

L 
m

/m
 p

las

CM

3

1

-

X
S

§uoc
Ul

IB

0 
m

L 
via

l w
/T

FE

«

12

3

1

S
CD

5

B

S

00
 m

t-m
/m

 p
la

s

10

3

1

•

O

s
s
u

o

ui

m

n/
m

 a
m

be
r g

li

_j

6

2

•

10

a

RB
IC

ID
ES

-

Ul

O

S

1
E

-i

3

1

•

or>

§
O
CD

0

J2

1

_J

§10

3

1

•

*3** *i^ <•> MrfI?
M

"^

14
3^

G

£

50
 m

L 
m

/m
 p

la
s

CM

3

1

n
?
•PI

*
§
O
U

LB

it

1
•

4a%

25
 m

L 
m

/m
 a

m
b

•*

3

1

(J

O

M

-J

3

1
f

a
V-

5

r^

'

*

PRESERVATIVES

Lab Pk Prep, by:

Lab Pk Checked by:

Quantity of Lab Pks. Shipped:

Proi Man Angie Stewart

Coordinator: Christina Wiffiams

Comments: MARK BOXES

NO. OF CONTAINERS SHIPPED

NO. OF CONTAINERS/SAMPLE

SET(S) OF TRIP BLANKS (3/SETJ

ANALYSIS

It is the shipper's responsibilty to ensure samples are maintained at the appropriate temperature during transit.
PRESERVATION COLOR CODE KEY

BLACK(BK) MCACE Contains Monochloroacetic Acid. Avoid skin and eye contact. If contact is made. .FLUSH IMMEDIATELY with water.
RED(R) HNO3 CAUT1ONI STRONG OXIDIZHRI CONTAINS NITRIC ACID. Avoid skin and eye contact. If contact is made.

FLUSH IMMEDIATELY with water.
GREEMG) H2SO4 CAUTIONI CONTAINS SULFURIC ACIO. Avoid skin and eye contact. If contact is made, FLUSH IMMEDIATELY with water.
BLUE(B) NAOH CAUTIONI STRONG CAUST1CI CONTAINS SODIUM HYDROXIDE. Avoid skin and eye contact. If contact is made.

FLUSH IMMEDIATELY with water.
No preservatives added.
No preservative* added.

WHITE(W) NONE
ORANGE(O) NONE
TANCT) ZN-ACE Contains Znc Acetate. Avoid skin and eye contact. If contact is made, FLUSH IMMEDIATELY with water.
YEU.OWTY) NA2SSO4 Contains Sodium TMosutfate.
LT.BLUEILB) HCL CAUTIONI CONTAINS HYDROCHLORIC ACID. Avoid skin and eye contact. If contact is made, FLUSH

IMMEDIATELY with water.
1 NAHSO4
2 MEOH
3 ASC-AC1D
DO NOT Inhale vapors that may be caused from a chemical reaction between the preservative and sample. Coaect sample in e well-ventilated
area or use appropriate breathing apparatus. NEVER RINSE sample containers. If skin contact with preservatives occurs, flush exposed areas
IMMEDIATELY.
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O'BRIEN & 3ERE ENGINEERS. INC

Date: T/flJiT^
Site Name <^ 2^{> - 5- *c C^
'.rte Locarno- <; f ^yJr PWi. 1.

Personnel ~T^ ̂ i^t-^u -V (.•//. -x L->,JL.

Depth of Wefl' 3 ^ -gPTft
Deuth to Water * f* ft

' Length of VNater Column ft.
Volume of Water in Well qal.(s)
3X Volume =f Water in Well gal.(s)

Ground Water Sampling Log J

Q u sWeather: li/"'*'/ ^^J'A/^V
Well Number L t A C.'H - Cs '
Proiect Number: 3 SoV £

i£t~-f) Evacuation Method: ^~-«x/»vJ^c..-» ^^-m+f)

{Water Volume /ft for:
i 7 Diameter Well - 0. 1 63 X LWC
| 4' Diameter Well = 0.653 X LWC
I 6" Diameter Well = 1 469 X LWC

Volume removed before sampling /C-*" /Jgal.(s)
Did well go dry? Yes No ?<

(Other. Specify)
•Measurements taken from i "^< 1 Too of Well Casino ! i Top of Protective Casing !

Water para-wters: (\\ <-\~ f~O f "> ^

Temoerature Readinq

"\ X
after \̂igal.)^X'
after (oX3
after ^xtgal. ) ̂ ^^
after x/ (gal.) ^^.
after / (gal.) "^^

Water Saf̂ ole / <TW^
Time Collected: /O (JO

'Physical Aroearance at Start

Odor Y* *
Turbidity (> 100 NTUs) .'Uet- £s niA-, -s t̂J
Sheen/Frea Product __,4-><-"" CA r*-\i r ~*£^ti

'̂
i v pH Reading .- ! j "\ Conductivity Reading
4.0 Stondard / "^^
7.0 SttwJard S 84 S Standard/
10.0 Stanoacd S i 1413 S Stah&ard
initial ^ '̂ initial / \^

after (gaff) "\ : after / (gal.) "^
after idal.) \^ i after f (gal.) ^^ _
after /(gal.) "\ i after / (gal.)
after / (gal.) "\_ ! afte^ (gal.)
after / (gal.) i after (gal.)

' Pnysical Appearance at Sampling

Color C^^ _/CcJ<-w /O'TiuJ'A
Odor Ye. >,
Turbidity (> 100 NTU's) .1jt1- 2 r\ i^j ff-^i
Sheen/Free Product /L; rf~ £lcv^Vi r-o-to

Sample Parameters: j\^\ Q /^£

Container Size Container Type
1 c Z-ltt^v olz^h c

# Collected ' Filtered Preservative 1 pH i Temp. Conductivity '
3-3" AJ o /" ce. ' — ' —————————

! 1 I
! ;

i ; i i ;
I ! i : I i

! ! ;
' ' ! • ! 1
1 1 ! : i i 1
1 1 , I I '

i ; ; |

Monitoring Well Integrity Checklist:

Well idenrncation number clearly marked?...................
WeU covers and locks in good condition and secure?....
Is the wet starid pipe vertically aligned and secure?......
Is the concrete pad and surface seal in good condition?
Are soils surrounding the well pad eroded?...................
Is the PVC well casing in good condition?.....................
Is there sanding water in the annular space between th
Is the sand pipe vented at the base to provide drainage
Does me otal depth of the well sounded correspond wil

<OTES Top of casino elevation:

.......................................................................Yes "K No
Yes X No

.......................................................................Yes X No

.......................................................... . ..Yes No X

.................................. .......JS.fnf.fel. __ ..Yes ———————— Ne ———

h original well completion depths?..... ___ .....Yes X No ___

Depth to Ground Water
Ground Water Elevation:
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i;
O'BRIEN & 3ERE ENGINEERS. INC Ground Water Samplina Loa

Date: 'v/f/C^? -p Weather: P£ -H~ 5_r/vr-%y
Site Name '^^.f,^-^-^^ Well Number l^c^c,^ 2T '
•ite Location ^ S^f*~ P*w-? *- Project Number: 3 ^ «."** if

Personnel: ~f- ,~[~i Se^^ ^ «4 C. u c-iU^tt-y* Evacuation Method: ^S rut^ -K^ fij-n.v» S»

Depth of Wefl' 3: 3^ ft.
Depth to Water* '^> sf ft.
Length of v\ater Column ft.
Volume of Water in Well gal.(s)
3X Volume =f Water in Well gal.(s)

•Measurements taken from 1 ]X 1 Top- of V

Water paraneters: /I \ s 1_ nr\ „ i .
I L/CJ » 1 ' > C. "2 £> °

Temperature Reading !

•̂v. initial > ___
after ^SX^ (gal.) ^^
after "TaaJ.K'
after ^ f̂gal.)~^^~^ -
after <^^ (gal.) ^^«^
aftep^ (gal.) ^-^

Water Sarrde: / / i C~
Time CoHected: // /O

Water Volume /ft for:
? Diameter Well = 0.163 X LWC
4' Diameter Wefl = 0.653 X. LWC
6" Diameter Well = 1 469 X LWC

Volume removed before sampling /O gal.(s)
Did well go dry? Yes ^ No

(Other. Specify)
Veil Casing | I Top of Protective Casing !

rCb
^ pH Reading i ^~L Conductivity Reading ]

^70~S.tanoard __ t \. s
7.0Stahdard '' 84 S""Standard /
10.0StandX /' 1413 S Standard
initial >̂<; : initial >/\

after (ga|/f ^v^ : after ,/(gal.)x
after (ail.) \̂  after / (gal.)
after /(gal.) \ after / (gal.)
after / (gal.) \_ after/ (gal.)
after / (gal.) after (gal.)

1 Physical Acoearance at Start

Color
Odor
Turbidity (> lOONTUs)^
Sheen/Free Product

ti Ot) fO u r\

o 1- 2^ly,p
AVi ̂ /Ty^Q;

1 Physical Appearance at Sampling

Color
Odor
Turbidity (> 100 NTU's)
Sheen/Free Product

Sample Parameters: /I<\

i~mair
/ ^. t,(

•*

sr 0120 ' container i ipt
tJ *^ i |J 1^^ "ri &

1
i
'

I

i

|

1
1
1

* uuiwcioa
<0 5"

riiioieu
rt.C

rreservanve
/ CjC-

pn temp. uonaucnvny

Montonng Wefl Integrity Checklist

Well idercfication number clearly marked?.............!......
Well covers and locks in good condition and secure?....
Is the wcl stand pipe vertically aligned and secure?......
Is the concrete pad and surface seal in good condition?
Are soils surrounding the well pad eroded?...................
Is the PVC well casing in good condition?
Is there sanding water in the annular space between the well stand pipe and PVJ
Is the stand pipe vented at the base to provide drainage?........................¥.$.
Does the total depth of the well sounded correspond with original well completion depths?

NOTES Top of casing elevation: _____
Depth to Ground Water: _____
Ground Water Elevation: _____

NO y.
No___
No___
No___
No X
No —
NO
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Figure \. Exaiffale chain-of-autody

Office: ••___________

i ..one: •s"'t-'

Project Name:Suppoa Sampling . Sauget Area USjle. Solutia Inc.
Job No.

CHAIN OF CUSTODY
Cooler Temperature __

*/F
Sheet / of

CLIENT: -SaA'r'«j J~~ <- -
LOCATION 5--» fc- " •» ' X^-" •» /

SAMPLE DESCRIPTION/LOCATION

M/.Z"- O£?/*»P

r ,-^rr £jr«t./ , . .^r
-1

Date

^7^,

/„„ (

Time

/7JO

^ *;

COLLECTED BY: D£ /7*^</*r& -A £ ^
(Sienature) . •"*£_ '^r-£>t^f<»^^^*^^

Sample
Matrix1

l^K/^jl

<*vt*r :

Sample

C.^0.

& *^O*** K --"^sXy t

No. of
Containers

/

/u ~< C.

ANALYSIS
REQUESTED'

IT'

c. /•»?-?

Sample
Preservation

CCo/

57- 7£g7

Ground water, surface water, sediment, biota '•VOC-USEPA 8260. 8270. 6010 'Type - arab. composite

Relinquished bv:

of:

Relinquished bv:

of:

Relinquished bv:

of:

Use this space if shipped^vio'tourier (e.g.. Fett Ex)
Relinauished bv: ̂ ^L. f̂e^KA*^*-̂ 1

of: 3 23" /• •>* V-f^J^^

Relinquished bv:

of

Date

Date

Date

Date

/̂OO

Date

Time

Time

Time

Ttme

/?oo

Time

Received bv:

of:

Received by:

of:

Received by:

of:

Courier Name_and Airbill
Number j-*9/ £ ' ;r

g/%7 #377 723%
*AH«eh deliverv/eourier receipt to Chain of Custody

Received by:

of:

Date

Date

Date

Date

%/a)

Date

Time

Time

Time

Time

/700

Time
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K)

Sender's Copy
1 From

Dm Account NumUf

Sinter1!
NMM

c«-w.«_Q_' QBI EN._8t. QEB E_ _.._.

4e Express Package Service
3 ___ ^MhFmr^mi^t [J FtdaSundiidOvimighl Q jigfatotftyiiigril

_ph?n.(_3_i4J 842-4530_ (Ji •u Siver*

Add,.M 12250 UEBER HILL RD _.__.... ._...

ay SAINT LOUIS _____sui. MO iv 63127

4b F>|>iess Freight Servico

PI F«dE> IDiy Fieighf fl f«d& ̂ 'VL-JN».k— i, " L- ' u-jfc—j. D f "i— i tw
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D FwJEiEfMlofM/Ultif* Q FidEiPtk1

C Special Handling
a TO

Bfl/

SATUIMYlUh^ (̂UNUYIMwy r-.HOUtWMdir .-. HOU) titrtiy
*~Mkk.MbhMr UMMikf̂ bKM* U»«F«IEiUertm LjttM&UeJon
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/(/

___ ofNo rjĵ .. '̂ nJsL-.!
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r I Drvlct
l_J CktUllMIM ————— •—————. *

i—iD CwgoAlrcrillfMr
Peymenl

jjf

N E W P e e l a n d S t i c k F e d E x USf l A i r b i l l
Saa back for application Instructions.

Questions? Call 1-800-Go-FedEx* (80(M63 3339)
VI«N «• MM «IM M www.fMtaLMm

MbUHOM*
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^^ / J ANALYSIS REQUEST AND CHAIN OF CUSTODY REC(? Q 5102 UIM. A,*™. s.v.nn.h. GA 31404 Pnon. (912) 354 7858
^S^^r Jg ^Sf " ' ^J ' 2846 Industrial Plaza Drive. Tallaha»««e. FL 32301 Phone: (850) 878-3994 ru.

K^^^^^^^^^^^^^^^^^^^^^^ l̂ * ^^_~J 900 L*m<9sraff Dnvw. MooH*yt AL 36693

°ROJECT REFERENCE

3TL (LAB) PROJECT MANAGER

CLIENT (SITE) PM

CLIENT NAME

'",-n/ r\T, A TA/C.

PROJECT NO. PROJECT LOCATION

P.O. NUMBER r_ CONTRACT NO.

CLIENT PHONE CLIENT FAX

CLIENT EMAIL

CLIENT ADDRESSr:r . /.-v . , s. /A^
COMPANY CONTRACTING THIS WORK (If applicable):

SAMPLE
DATE

•/-^•; •-. .>

V - '~^" '"JC)

VO
VO

^W?
/^•c-
V-^oc

TIME

)^00

IS'iS

—— .

——— .

SAMPLE IDENTIFICATION

/ r ,»tW - 2 ~ I
KR-I.

-

Tfrrtr £LM/J#
r*.*P Si-^^y<

REbMQJLUSJHED BY: (SIGNATURE)

RECEIVED BY: (SIGNATURE) ̂ ^^X

MATRIX
TYPE

C
O

M
PO

SI
TE

 (C
) 

O
R

 G
R

A
fî

G
l>

M
>o

irf

G

9

AQ
U

EO
U

S
 (W

AT
ER

)

^

K

X
V'̂

9

(Co
9

DC

N
O

N
A

Q
U

E
O

U
S

 L
IQ

U
ID

 (
O

IL
. 

S
O

LV
E

N
T

. 
E

T
C

)

rnone: (334) Ma-8833 F-ai

FL 33634 Phone: (813) 885-7427 Fax

REQUIRED ANALYSES

<r

HCL

r
k'C
0 >•
CL J

\ _

(fl v-
o

—— c-^u ——

pIt
* v,

<""
C

.^

VI
V)

V,

V)

NUMBER OF CONTAINERS SUBMITTED

O

-^

^
DATE TIME ^^ RE^JMOplS^Hf D BY-:̂ siGNATLinE) ^-^

DATE TIME RECEIVED BY: (SIGNATURE} '

.̂ 3

DATE

••/- ;'-'. -)r
DATE

a 4

TIME

TIME

1 -1 _L 4- -1-

PAGE .

112) 352 0165

(850) 878-9504

(334) 866-M9*

(813)885-7049

rC
STANDARD REPORT 'y-^.-
DELIVERY , V^

DATE DUE " ^

EXPED
DELIVE
(suncH

D

TED REPORT
RY S-*L
»HGE) ^— '

ATE DUE

NUMBER OF COOLERS SUBMITTED PER
SHIPMENT:

REMARKS

RELINQUISHED BY: (SIGNATURE)

RECEIVED BY: (SIGNATURE)

LABORATORY USE ONLY

RECEIVED FOR LABORATORY BY:
SIGNATURE)

DATE TIME CUSTODY INTACT

YES
NO

CUSTODY
SEAL NO.

STL-SL LOG NO.

DATE

DATE

TIME

TIME

LABORATORY REMARKS:



i
f̂e| L I ANALYSIS REQUEST AND CHAIN OF CUSTODY RECOl Q^ 5102 L.R«he Avenue. Savannah GA 3U04 Phone : (912) 354 7858 , .2)3520165

J^^^F g fSSf ^~~^ 2846 lnduslrial Plaza Driv»' Tallahauee. FL 32301 Phone: (850) 878-3994 Fax: (850) 878 9504

jgHMaBnHfraji
. *«. 0. S~.n I.M LJ_* .̂ kc.

•ROJECT REFERENCE

STL O.AB) PROJECT MANAGER

CLIENT (SITE) PM

::JiENT NAME

PROJECT NO

P.O NUMBER

' '-^. •• f ,'i
U- ~'^

CLIENT PHONE

PROJECT LOCATION
(STATE) -^Tf

CONTRACfNO

CLIENT FAX

CLIENT EMAIL

CLIINT ADDRESS

COMPANY CONTRACTING THIS WORK (K applicable):

t

1 SAMPLE
DATE

'•te'O^

-o —
VO

1

TIME

i$' Of)

SAMPLE IDENTIFICATION

L.enc.i4 -r- /

-

RELINQUISHED BY: (SIGNATURE)

RECEIVED BY: (SIGNATURE)

DATE

DATE

RECEIVED FOR LABORATORY BY:
SIGNATURE)

DATE

TIME

TIME

MATRIX
TYPE

C
O

M
P

O
S

IT
E

 (
C

) 
O

R
 G

R
A

B
^G

)>
0(

0<
rE

r~

IA
O

LJ
EO

U
S

 (
W

A
TE

R
)

X

o

1
UJen

S
Q

1 N
O

^A
O

U
E

O
U

S
 L

IQ
U

ID
 (O

IL
. 

S
O

LV
E

N
T.

 E
TC

)

j( REQUIRED ANALYSES

«J
Oh
Kl
,• .fj-

r'

^

LJ J.

/-•-.i

i. \

} V

T .
O
CO -

•

NUMBER OF CONTAINER

1

REJJWQUISHED BY^aGNATypef" \S

RECEIVED BY: (s)6NAruRE).

Iznex: ft/si AW? is if} '

\ 1

DATE

V-Jtf-CT
DATE

TIME

TIME

/TC^O

S SUBMITTED

PAGE r OF

STANDARD REPORT " :_
DELIVERY (^y£

DATE DUE __ ..._

EXPEDITED REPORT
DELIVERY x— v
(SURCHARGE) ^ — '

NUMBER OF COOLERS SUBMITTED PER
SHIPMENT:

REMARKS

RELINQUISHED BY: (SIGNATURE) DATE TIME

RECEIVED BY: (SIGNATURE) DATE TIME

LABORATORY USE ONLY

TIME CUSTODY INTACT

YES
NO

CUSTODY
SEAL NO.

(

STL-SL LOG NO. LABORATORY REMARKS:



USA Airman
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Section 3.24 - 3.30



3.24 Overview of Ecological Assessment Field Sampling

The Ecological Field Assessment consisted of two separate sampling events: a Reconnaissance Survey that
occurred on September 20 through 22, 1999 and the Main Sampling Event that occurred on October 4 to 9
and November 1 to 3, 1999. The Reconnaissance Survey provided information to identify reference areas
and biota types for sampling. During the Main Sampling Event, which occurred at the same time as surface
water and sediment sampling for chemical analysis, sediment samples were collected for toxicity bioassays.
Biota samples collected during the main sampling event, including fish, invertebrates, benthic organisms,
and vegetation, were analyzed for chemicals of concern (target analytes). Analyses of chemicals in fish
fillets will also be used in the Human Health Risk Assessment to evaluate human exposure due to
ingestion.

3.25 Ecological Reconnaissance Survey

3.25.1 Rationale/Design

The goals of the reconnaissance survey were to:
a) select ecological sampling stations in Dead Creek, the Borrow Pit, and reference areas
b) evaluate fish sampling methods and species for tissue analysis
c) evaluate invertebrate sampling methods and species for tissue analysis
d) evaluate crayfish sampling methods for tissue analysis
e) evaluate plant sampling methods and species for tissue analysis.

3.25.2 QA/QC Procedures

There were no QA/QC procedures required or employed during the ecological reconnaissance survey

3.25.3 Field Procedures

Prior to beginning the survey, a preparatory inspection meeting was held that was attended by a
representative of each of the interested parties (Section 3.25.4).

The primary purpose for the survey was to select stations for the collection of surficial sediments,
biological samples, and toxicity testing. The following criteria were applied in selecting sampling locations
in Dead Creek sectors B, C, D, E, and F:

a) spatial coverage by locating stations near the upstream end of the sector, near the middle, and
near the downstream end (three locations);

b) presence of-depositional sediments as indicated by mud and/or fine sand;
c) presence of at least a few inches of water in order to insure that aquatic invertebrate life can

exist.

The following criteria were applied in selecting sampling locations in the Borrow Pit:
a) spatial coverage by locating stations north of where Dead Creek enters the Borrow Pit, near

the mouth of Dead Creek, and south of where Dead Creek enters the Borrow Pit.
b) presence of depositional sediments as indicated by mud and/or fine sand;
c) presence of at least a few inches of water to insure that aquatic invertebrate life can exist.

The following criteria were applied for the selection of reference areas:
a) physical similarity to Dead Creek or the Borrow Pit
b) location away from direct influence of industrial discharges, including major highways

The survey was carried out over a three-day period (September 20-22, 1999). Sample locations were
identified by line of sight and were flagged with labeled tape. Habitat Assessment Field Data Sheets were
filled out for each creek sector, the Borrow Pit, and the reference areas (Section 3.25.4). On September 21

Eco-1



and 22, Mike Ondrachek, an employee of Weston who served as representative for the US Environmental
Protection Agency, joined the survey. The selection of sampling stations was discussed with Mr.
Ondrachek throughout the effort.

As called for in the workplan, a total of 23 sampling stations were designated in Dead Creek, Site M, the
Borrow Pit, and two reference areas for sediment triad analysis (chemistry, benthic invertebrate
community, and sediment toxiciry). Dead Creek was divided into five sectors, B, C, D, E, and F. Each
Creek Sector contained three sampling stations, according to the above criteria, for a total of 15 sampling
stations in Dead Creek. Site M, a flooded borrow connected to creek sector B, contained a single sampling
station. The Borrow Pit contained three sampling stations.

Two reference areas were selected during the reconnaissance survey. Reference area 1 was a section of
Old Prairie du Pont Creek near the town of East Carondelet, approximately 3 miles southwest of the end of
Dead Creek in the Borrow Pit. This section of Old Prairie du Pont Creek is a broad shallow water body
with a mud substrate similar to the Borrow Pit. It is distant from any influence from the site or other
industrial areas, but is similar to the Borrow Pit in that it is near agricultural land. Two sampling locations
were selected in reference area 1. These are depicted on Figure 3.25.3.1. It was not possible to obtain
permission to sample the second reference area selected during the reconnaissance survey. Instead, two
bodies of water in Monroe County, collectively referred to as reference area 2, were selected during the
main sampling event. (The deviation log for this change is in Section 3.25.4). These water bodies were
approximately 20 miles south of Dead Creek. These two water bodies contained one sampling station each.
Reference area 2-1 was in Long Slash Creek north of the culvert where Merrimac Road crosses the creek.
This section was similar to Dead Creek sectors B through E in that it was shallow and muddy. Reference
area 2-2 was a flooded borrow pit north of Fountain Creek. These reference areas are shown on Figure

3.25.3.2.

The second part of the survey was to observe and select the biota present for tissue analysis and determine
methods of biota sampling. For invertebrates for tissue analysis, snails were selected because they were
abundant in most of the creek sections and would provide sufficient tissue for chemical analysis. Clams
were observed in the Borrow Pit and were selected for analysis from that area. Both these organisms could
be collected by hand from the sediment surface.

A baited minnow trap was deployed overnight in the Borrow Pit during the reconnaissance to evaluate the
presence of crayfish for sampling. None were caught in the trap. It was decided to employ both minnow
traps and beach seines to collect this species during the main sampling event.

Fish were observed in most creek sectors and the Borrow Pit. Because of the shallow water present, beach
seining was selected as the primary fish collection method. Catfish traps, minnow traps, and gill nets were
also identified as fish collection methods.

The vegetation observed growing on the sediment surface in most creek sections was creeping buttercup
(Ranunculus reptans). Emergent species such as cattails were only observed in one creek section.
Therefore, creeping buttercup was selected as the vegetation species for analysis. These plants could be
collected by hand.

3.25.4 Documentation

The preparatory meeting inspection form for this task is in Section 3.25.4.1. The Habitat Assessment Field
Data Sheets are in section 3.25.4.2. The deviation log for the change in reference area is in Section
3.25.4.3. Photographs are in Section 3.25.4.4. Section 3.25.4.5 contains the Daily Work Logs, Work
Forecasts, and Safety Meeting Forms from the Reconnaissance Survey. Section 3.25.4.5 contains field
notes from the Reconnaissance Survey.

Eco-2



Reference Area 1-2

Figure 3.25.3.1. Reference area 1-1 and reference
area 1-2, Old Prarie DuPont Creek. The Borrow
Pit is shown as a landmark. Figure adapted from
USGS 7.5 Minute Topographic Map of the

, Cahokia Quadrangle.
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Figure 3.25.3.2. Reference area 2-1 and reference
area 2-2. Figure adapted from USGS 7.5 Minute
Topographic Map of the Valmeyer Quadrangle.

Reference Area 2-1



3.25.4.1 Preparatory Meeting Inspection Form



PREPARATORY INSPECTION MEETING

Conducted by/Company:
Project Name: /rWc~ / Task;

Date;
, r<. / 7

1. Scheduled Work:
2. Equipment, Procedures, Personnel:
3. Ref. To App. Sec. of FSP/HASP:
4. Issues that could arise and how to resolve:
5. Solutia comments:
6. EPA comments:

s.

A

J

, f

*•• 5".
ATTENDANCE:
EMPLOYEE NAME (print) EMPLOYEE SIGNATURE COMPANY

% r / -

IF ADDITONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAME/ SIGNATURE OF PREPARER

DATE



3.25.4.2 Habitat Assessment Field Data Sheets



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME: Dead Creek

STATION #

LAT:

STORET*

RIVERMILE:

LONG:

LOCATION Sections

STREAM CLASS

RIVER BASIN Mississippi

AGENCY Menzie-Cura & Associates, Inc.

INVESTIGATORS C. Menzie, K. Fogarty

FORM COMPLETED BY K. Fogarty, C. Menzie DATE: 10/4/99

AM PM

REASON FOR SURVEY
Remedial Investigation

Habitat
Parameter

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

CATEGORY
Optimal

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient)

20 19 18 17 16

Mixture of substrate
materials, with gravel
and firm sand prevalent:
root mats and
submerged vegetation
common.

20 19 18 17 16

Sub-optimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale.

15 14 13 12 (r\)

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

15 14 13 12 11

Marginal

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation

10 9 8 (7) 6

Poor

Less than 1 0% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrock no root mat or
vegetation

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

3. Pool Variability

SCORE

4. Channel
Alteration

SCORE

5. Sediment
Deposition

SCORE

6. Channel
Sinuosity

SCORE

7. Channel Flow
Status

SCORE

CATEGORY
Optimal

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present

20 19 18 17 16

Channelization of
dredging absent or
minimal; stream with
normal pattern.

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5%<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

20 19 18 17 16

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 18 17 16

Sub-optimal

Majority of pools large-
deep; very few shallow

15 14 13 12 11

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization is not
present.

(̂ 7)14 13 12 11

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment:
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

15 14 13 12 11

Water fills > 75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Marginal

Shallow pools much
more prevalent than
deep pools

10 9 8 7 6

Channelization may be
extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and
bends; moderate
deposition of pools
prevalent.

10 9 8 7 6

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

10 9 8 7 6

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

10 9 8 7 6

Poor

Majority of pools small-
shallow or pools absent

(IF) 4 3 2 1 0

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition

V ) 4 3 2 1 0

Channel straight;
waterway has been
channelized for a long
distance.

' T ) 4 3 2 1 0

Very little water in
channel and mostly
present as standing
pools.

5 (4^) 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

8. Bank Vegetative
Protection
(score each
bank)

Note: determine left
or right side by
facing downstream.

SCORE right (Ids.)

SCORE left (Ids.)

9. Bank Stability

(score each bank)

SCORE riaht (Ids.)

SCORE left (Ids.)

10. Riparian
Vegetative Zone
Width (score
each bank
riparian zone)

SCORE riaht (Ids.)

SCORE left (Ids.)

Optimal

More than 90% of tl
streambank surface
covered by native
vegetation, including
trees. Understory

CATEGORY

le
s

J

shrubs, or nonwood^
macrophtes; vegetative
disruption through
grazing or mowing
minimal or not eviddnt;
almost all plants allowed
to grow naturally.

20 19 18 17

20 19 18 17

Banks stable; evidei
of erosion or bank h
absent or minimal; li
potential for, future

16

16

ice
ilure
tie

problems. <5% of bdnk
affected

20 19 18 (ir)

20 19 18 nj)

16

16

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zdne.

20 19 18 17 16

20 19 18 17 16

Sub-optimal

70 - 90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

15 14 13 (12) 11
*••• '

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

15 14 13 12 11

15 14 13 12 11

Widths of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

15 14 13 12 11

15 14 13 12 11

Marginal

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble
height remaining.

10 9 8 7 6

(lOy 9 8 7 6
V —— '

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during floods.

10 9 8 7 6

10 9 8 7 6

Width of riparian zones
6-12 meters; human
activities have impacted
zone a great deal.

10 9 8 7 6

10 9 8 7 6

Poor
••̂

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5
centimeters or less in
average stubble heights.

5 4 3 2 1 0

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-1 00% of bank has
erosional scars.

•s.

5 4 3 2 1 0

5 4 3 2 1 0

Width of riparian zone
<6 meters; little or no
riparian vegetation due
to human activities

5 (?) 3 2 1 0
' — '

5 (T) 3 2 1 0

Total Score

HABITAT ASSESSMENT FIEf.D DATA SHEET - LOW GRADIENT STREAMS (BACK)

Appendix A-1: Habitat Assessment and Physlcochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME: Dead Creek

STATION #

LAT:

RIVERMILE:

LONG:

STORET*

LOCATION Section C

STREAM CLASS

RIVER BASIN Mississippi

AGENCY Menzie-Cura & Associates, Inc.

INVESTIGATORS C. Menzie, K. Fogarty

FORM COMPLETED BY K. Fogarty, C. Menzie DATE: 10/4/99

AM PM

REASON FOR SURVEY
Remedial Investigation

Habitat
Parameter

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

CATEGORY

Optimal

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient)

20 19 18 17 16

Mixture of substrate
materials, with gravel
and firm sand prevalent:
root mats and
submerged vegetation
common.

20 19 18 17 16

Sub-optimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale.

15 14 13 12 (jT)

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

15 14 13 12 11

Marginal

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation

10 9 8 (j) 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrock no root mat or
vegetation

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

3. Pool Variability

SCORE

4. Channel
Alteration

SCORE

5. Sediment
Deposition

SCORE

6. Channel
Sinuosity

SCORE

7. Channel Flow
Status

SCORE

CATEGORY
Optimal

Even mix of large-
shallow, large-deep]
small-shallow, small-
deep pools present

20 19 18 17 16

Channelization of
dredging absent or
minimal; stream with
normal pattern.

20 19 18 17 -J6

Little or no enlargement
of islands or point bars
and less than 5%<2C%
for low-gradient streams)
of the bottom affected by
sediment deposition.

20 19 18 17 16

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was irl a
straight line.. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 18 17 10

Sub-optimal

Majority of pools large-
deep; very few shallow

15 14 13 12 11

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization is not
present.

(is) 14 13 12 11

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment:
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

15 14 13 12 11

Water fills > 75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Marginal

Shallow pools much
more prevalent than
deep pools

10 9 8 7 6

Channelization may be
extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and
bends; moderate
deposition of pools
prevalent.

10 9 8 7 6

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

10 9 8 7 6

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

10 9 8 7 6

Poor

Majority of pools small-
shallow or pools absent

5 4 3 2 (T) 0

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition ^

5 4 3 2 (T) 0

Channel straight;
waterway has been
channelized for a long
distance.

T) 4 3 2 1 0

Very little water in
channel and mostly
present as standing
pools.

5 4 3 2 (l) 0

_J

*s

Appendix A-1: Habitat Assessment and Physlcochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

8. Bank Vegetative
Protection
(score each
bank)

Note: determine left
or right side by
facing downstream.

SCORE riaht (Ids.)

SCORE left (Ids.)

9. Bank Stability

(score each bank)

SCORE riaht (Ids.)

SCORE left (Ids.)

10. Riparian
Vegetative Zone
Width (score
each bank
riparian zone)

SCORE riaht (Ids.)

SCORE left (Ids.)

CATEGORY

Optimal

More than 90% of the
streambank surfaces
covered by native
vegetation, including
trees. Understory
shrubs, or nonwoody
macrophtes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

20 19 18 17 16

20 19 18 17 16

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for, future
problems. <5% of bank
affected

20 19 18 (j9) 16

20 19 18 (IT) 16

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zone.

20 19 18 17 16

20 19 18 17 16

Sub-optimal

70 - 90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

15 14 13 12 11

15 14 (l?) 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

15 14 13 12 11

15 14 13 12 11

Widths of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

15 14 13 12 11

15 14 13 12 11

Marginal

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble
height remaining.

10 9 (7) 7 6

10 9 8 7 6

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during floods.

10 9 8 7 6

10 9 8 7 6

Width of riparian zones
6-12 meters; human
activities have impacted
zone a great deal.

10 9 8 7 6

10 9 8 7 (6)

Poor

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5
centimeters or less in
average stubble heights.

5 4 3 2 1 0

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

5 4 3 2 1 0

5 4 3 2 1 0

Width of riparian zone
<6 meters; little or no
riparian vegetation due
to human activities

5 4 3 (2) 1 0

5 4 3 2 1 0

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (BACK)

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME: Dead Creek

STATION # RIVERMILE:

LAT: LONG:

STORET*

INVESTIGATORS C. Menzie, K. Fogarty

LOCATION Section D

STREAM CLASS ^

RIVER BASIN Mississippi

AGENCY Menzie-Cura & Associates, Inc.

FORM COMPLETED BY: K. Fogarty, C. Mehzie DATE: 10/4/99

AM PM

REASON FOR SURVEY
Remedial Investigation

Habitat
Parameter

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

CATEGORY
Optimal

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient)

20 19 18 17 16

Mixture of substrate
materials, with gravel
and firm sand prevalent:
root mats and
submerged vegetation
common.

20 19 18 17 16

Sub-optimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale.

15 14 13 12 (fj)

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

15 14 13 12 11

Marginal

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation

10 9 (JB) 7 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrock no root mat or
vegetation

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physlcochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

3. Pool Variability

SCORE

4. Channel
Alteration

SCORE

5. Sediment
Deposition

SCORE

6. Channel
Sinuosity

SCORE

7. Channel Flow
Status

SCORE

CATEGORY

Optimal

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present

20 19 18 17 16

Channelization of
dredging absent or
minimal; stream with
normal pattern.

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5%<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

20 19 18 17 16

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 18 17 16

Sub-optimal

Majority of pools large-
deep; very few shallow

15 14 13 12 11

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization is not
present.

(15) 14 13 12 11

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment:
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

15 14 13 12 11

Water fills > 75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Marginal

Shallow pools much
more prevalent than
deep pools

10 9 8 7 6

Channelization may be
extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and
bends; moderate
deposition of pools
prevalent.

10 9 8 7 6

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

10 9 8 7 6

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

10 9 8 7 6

Poor

Majority of pools small-
shallow or pools absent

T ) 4 3 2 1 0

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition

5 4 3 2 (7) 0

Channel straight;
waterway has been
channelized for a long
distance.

j T ) 4 3 2 1 0

Very little water in
channel and mostly
present as standing
pools.

5 4 3 2 ( T ) 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

8. Bank Vegetative
Protection
(score each
bank)

Note: determine left
or right side by
facing downstream.

SCORE riaht (Ids.)

SCORE left (Ids.)

9. Bank Stability

(score each bank)

SCORE riaht (Ids.)

SCORE left (Ids.)

10. Riparian
Vegetative Zone
Width (score
each bank
riparian zone)

SCORE riaht (Ids.)

SCORE left (Ids.)

CATEGORY

Optimal

More than 90% of Vt
streambank surface
covered by native
vegetation, including
trees. Understory
shrubs, or nonwood
macrophtes; vegeta
disruption through
grazing or mowing
minimal or not evide
almost all plants allo
to grow naturally.

20 19 18 17

20 19 18 17

e
5

^
tive

nt;
wed

16

16

Banks stable; evidence
of erosion or bank failure
absent or minimal; li
potential for, future

(tie

problems. <5% of bank
affected

20 19 18 17 (16)

20 19 18 17 (16)

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zqne.

20 19 18 17 16

20 19 18 17 16

Sub-optimal

70 - 90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

15 14 13 12 11

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

15 14 13 12 11

15 14 13 12 11

Widths of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

15 14 13 12 11

15 14 13 12 11

Marginal

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble
height remaining.

10 9 8 (7) 6

(To) 9 8 7 6
V — S

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during floods.

10 9 8 7 6

10 9 8 7 6

Width of riparian zones
6-12 meters; human
activities have impacted
zone a great deal.

10 9 8 7 6

10 9 8 7 6

Poor

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5
centimeters or less in
average stubble heights.

5 4 3 2 1 0

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60- 100% of bank has
erosional scars,

s.

5 4 3 2 1 0

5 4 3 2 1 0

Width of riparian zone
<6 meters; little or no
riparian vegetation due
to human activities

5 4 3 2 (?) 0

I T ) 4 3 2 1 0

•n"

Total Score / o I

HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (BACK)

Appendix A-1: Habitat Assessment And Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME: Dead Creek

STATION #

LAT:

STORETO

RIVERMILE:

LONG:

LOCATION Section E

STREAM CLASS

RIVER BASIN Mississippi

AGENCY Menzie-Cura & Associates, Inc.

INVESTIGATORS C. Menzie, K. Fogarty

FORM COMPLETED BY. K. Fogarty, C. Menzie DATE: 10/4/99

AM PM

REASON FOR SURVEY
Remedial Investigation

Habitat
Parameter

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

CATEGORY
Optimal

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient)

20 19 18 17 16

Mixture of substrate
materials, with gravel
and firm sand prevalent:
root mats and
submerged vegetation
common.

20 19 18 17 16

Sub-optimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale.

15 14 13 12 (Tl)

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

15 14 13 12 11

Marginal

1 0-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation

10 9 MM 7 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrock no root mat or
vegetation

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

3. Pool Variability

SCORE

4. Channel
Alteration

SCORE

5. Sediment
Deposition

SCORE

6. Channel
Sinuosity

SCORE

7. Channel Flow
Status

SCORE

CATEGORY
Optimal

Even mix of large-
shallow, large-deep ,
small-shallow, smal-
deep pools present

20 19 18 17 16

Channelization of
dredging absent or
minimal; stream with
normal pattern.

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5%<20%
for low-gradient streams)
of the bottom affected by
sediment deposition,

20 19 18 17 16

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.
20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 18 17 16

Sub-optimal

Majority of pools large-
deep; very few shallow

15 14 13 12 11

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization is not
present.

(l?) 14 13 12 11

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment:
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

15 14 13 12 11

Water fills > 75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Marginal

Shallow pools much
more prevalent than
deep pools

10 9 8 7 6

Channelization may be
extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and
bends; moderate
deposition of pools
prevalent.

10 9 8 7 6

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

10 9 8 7 6

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

10 9 8 7 6

Poor

Majority of pools small-
shallow or pools absent

5 4 3 2 rT) 0

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition ,.

5 4 3 2 (?) 0

Channel straight;
waterway has been
channelized for a long
distance.

T) 4 3 2 1 0

Very little water in
channel and mostly
present as standing
pools.

54 3 2 (? ) 0

Appendix A-1: Habitat Assessment and Physlcochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

8. Bank Vegetative
Protection
(score each
bank)

Note: determine left
or right side by
facing downstream.

SCORE riaht (Ids.)

SCORE left (Ids.)

9. Bank Stability

(score each bank)

SCORE riaht (Ids.)

SCORE left (Ids.)

10. Riparian
Vegetative Zone
Width (score
each bank
riparian zone)

SCORE riaht (Ids.)

SCORE left (Ids.)

CATEGORY

Optimal

More than 90% of the
streambank surfaces
covered by native
vegetation, including
trees. Understory
shrubs, or nonwoody
macrophtes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

20 19 18 17 16

20 19 18 17 16

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for, future
problems. <5% of bank
affected

20 19 18 17 (l?)

20 19 18 17 (l?)

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zone.

20 19 18 17 16

20 19 18 17 16

Sub-optimal

70 - 90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

15 14 13 12 11

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

15 14 13 12 11

15 14 13 12 11

Widths of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

15 14 13 12 11

15 14 13 12 11

Marginal

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble
height remaining.

10 9 8 7 6

(lo) 9 8 7 6

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during floods.

10 9 8 7 6

10 9 8 7 6

Width of riparian zones
6-12 meters; human
activities have impacted
zone a great deal.

10 9 8 7 6

10 9 (s) 7 6

Poor

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5
centimeters or less in
average stubble heights.

( T ) 4 3 2 1 0

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

5 4 3 2 1 0

5 4 3 2 1 0

Width of riparian zone
<6 meters; little or no
riparian vegetation due
to human activities

5 4 3 2 (7) 0

5 4 3 2 1 0

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (BACK)
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HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME: Dead Creek

STATION #

LAT:

RIVERMILE:

LONG:

STORET#

LOCATION Section F

STREAM CLASS "-

RIVER BASIN Mississippi

AGENCY Menzie-Cura & Associates, Inc.

INVESTIGATORS C. Menzie, K. Fogarty

FORM COMPLETED BY K. Fogarty, C. Menzie DATE: 10/4/99
AM PM

REASON FOR SURVEY
Remedial Investigation

Habitat
Parameter

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

CATEGORY

Optimal

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient)

20 19 18 17 (£p

Mixture of substrate
materials, with gravel
and firm sand prevalent:
root mats and
submerged vegetation
common.

20 19 18 17 (Te)

Sub-optimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale.

15 14 13 12 11

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

15 14 13 12 11

Marginal

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation

10 9 8 7 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrock no root mat or
vegetation

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemlcal Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

3. Pool Variability

SCORE

4. Channel
Alteration

SCORE

5. Sediment
Deposition

SCORE

6. Channel
Sinuosity

SCORE

7. Channel Flow
Status

SCORE

CATEGORY

Optimal

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present

20 19 18 17 16

Channelization of
dredging absent or
minimal; stream with
normal pattern.

20 19 18 17 (l?)

Little or no enlargement
of islands or point bars
and less than 5%<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

20 19 18 17 16

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 18 17 16

Sub-optimal

Majority of pools large-
deep; very few shallow

15 14 13 12 11

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization is not
present.

15 14 13 12 11

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment:
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

15 14 13 12 11

Water fills > 75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 (l7)

Marginal

Shallow pools much
more prevalent than
deep pools

10 9 ftT) 7 6

Channelization may be
extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and
bends; moderate
deposition of pools
prevalent.

10 9 8 7 (7)

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

10 9 8 7 (T)

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

10 9 8 7 6

Poor

Majority of pools small-
shallow or pools absent

5 4 3 2 1 0

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition

5 4 3 2 1 0

Channel straight;
waterway has been
channelized for a long
distance.

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing
pools.

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

8. Bank Vegetative
Protection
(score each
bank)

Note: determine left
or right side by
facing downstream.

SCORE riaht (Ids.)

SCORE left (Ids.)

9. Bank Stability

(score each bank)

SCORE riaht (Ids.)

SCORE left (Ids.)

10. Riparian
Vegetative Zone
Width (score
each bank
riparian zone)

SCORE riaht (Ids.)

SCORE left (Ids.)

CATEGORY

Optimal

More than 90% of tllie
streambank surfaces
covered by native
vegetation, including
trees. Understory
shrubs, or nonwoooV
macrophtes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

20 19 18 17 (l6)

20 19 18 17 (le)

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for, future
problems. <5% of bank
affected

20 19 (iT) 17 16

20 19 (1?) 17 16

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zone.
20 19 §8) 17 16

20 19 18 17 (l?)

Sub-optimal

70 - 90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

15 14 13 12 11

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

15 14 13 12 11

15 14 13 12 11

Widths of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

15 14 13 12 11

15 14 13 12 11

Marginal

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble
height remaining.

10 9 8 7 6

10 9 8 7 6

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during floods.

10 9 8 7 6

10 9 8 7 6

Width of riparian zones
6-12 meters; human
activities have impacted
zone a great deal.

10 9 8 7 6

10 9 8 7 6

Poor

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5
centimeters or less in
average stubble heights.

5 4 3 2 1 0

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-1 00% of bank has
erosional scars.

•s.

5 4 3 2 1 0

5 4 3 2 1 0

Width of riparian zone
<6 meters; little or no
riparian vegetation due
to human activities

5 4 3 2 1 0

5 4 3 2 1 0

-f

*S

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (BACK)

Appendix A-1: Habitat Assessment and Physlcochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME: Dead Creek/Borrow Pit

STATION #

LAT:

STORET#

RIVERMILE:

LONG:

LOCATION Borrow Pit

STREAM CLASS

RIVER BASIN Mississippi

AGENCY Menzie-Cura & Associates, Inc.

INVESTIGATORS C. Menzie, K. Fogarty

FORM COMPLETED BY K. Fogarty, C. Menzie DATE: 10/4/99

AM PM

REASON FOR SURVEY
Remedial Investigation

Habitat
Parameter

1. Epifaunal
Substrate/
Available Cover

Large open shallow pond
with mud bottom

SCORE

2. Pool Substrate
Characterization

SCORE

CATEGORY

Optimal

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient)

20 19 18 17 (ig)

Mixture of substrate
materials, with gravel
and firm sand prevalent:
root mats and
submerged vegetation
common.

20 19 18 17 16

Sub-optimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale.

15 14 13 12 11

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

15 14 13 12 11

Marginal

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation

(lo) 9 8 7 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrock no root mat or
vegetation

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2
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Habitat
Parameter

3. Pool Variability

SCORE

4. Channel Alteration

Man-made basin

SCORE

5. Sediment
Deposition

SCORE

6. Channel Sinuosity

Man-made basin

SCORE

7. Channel Flow
Status

SCORE

CATEGORY
Optima)

Even mix of large-
shallow, large-duep,
small-shallow, small-
deep pools present

20 19 18 17 16

Channelization of
dredging absent or
minimal; stream with
normal pattern.

20 19 18 if 16

Little or no enlargement
of islands or point bars
and less than 5%<20%
for low-gradient Streams)
of the bottom affected by
sediment deposition.

20 19 18 17 16

The bends in the Stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 18 17 16

Sub-optimal

Majority of pools large-
deep; very few shallow

15 14 13 12 11

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization is not
present.

(is) 14 13 12 11

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment:
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

15 14 13 12 11

Water fills > 75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Marginal

Shallow pools much
more prevalent than
deep pools

(lo) 9 8 7 6

Channelization may be
extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and
bends; moderate
deposition of pools
prevalent.

10 9 8 7 6

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

10 9 8 7 6

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

10 9 8 7 6

Poor
——————————— ****-
Majority of pools small-
shallow or pools absent

5 4 3 2 1 0

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sedime
deposition ^^

J ) 4 3 2 1 0

Channel straight;
waterway has been
channelized for a long
distance.

5) 4 3 2 1 0

Very little water in
channel and mostly
present as standing
pools.

7) 4 3 2 1 0
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Habitat
Parameter

8. Bank Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream.

SCORE riant (Ids.)

SCORE left (Ids.)

9. Bank Stability

(score each bank)

SCORE riant (Ids.)

SCORE left (Ids.)

10. Riparian Vegetative
Zone Width (score
each bank riparian
zone)

SCORE riant (Ids.)

SCORE left (Ids.)

CATEGORY
Optimal

More than 90% of the
streambank surfaces
covered by native
vegetation, including
trees. Understory
shrubs, or nonwoody
macrophtes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

20 19 18 17 16

20 19 (is) 17 16

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for, future
problems. <5% of bank
affected

20 (l9) 18 17 16

20 (iT) 18 17 16

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zone.

20 19 18 17 16

20 19 (l8) 17 16

Sub-optimal

70 -90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

15 (u) 13 12 11

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

15 14 13 12 11

15 14 13 12 11

Widths of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

15 14 (l?) 12 11

15 14 13 12 11

Marginal

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble
height remaining.

10 9 8 7 6

10 9 8 7 6

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during floods.

10 9 8 7 6

10 9 8 7 6

Width of riparian zones
6-12 meters; human
activities have impacted
zone a great deal.

10 9 8 7 6

10 9 8 7 6

Poor

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5
centimeters or less in
average stubble heights.

5 4 3 2 1 0

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

5 4 3 2 1 0

5 4 3 2 1 0

Width of riparian zone
<6 meters; little or no
riparian vegetation due
to human activities

5 4 3 2 1 0

5 4 3 2 1 0

Total Score /LI

HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (BACK)

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME: Old Prairie duPont Creek

STATION #

LAT:

STORET*

RIVERMILE:

LONG:

(reference area 1 ) LOCATION

STREAM CLASS N»

RIVER BASIN Mississippi

AGENCY Menzie-cura & Associates, Inc.

INVESTIGATORS C. Menzie, K. Fogarty

FORM COMPLETED BY K. Fogarty, C. Menzie DATE: 10/4/99

AM PM

REASON FOR SURVEY
Remedial Investigation

Habitat
Parameter

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

CATEGORY

Optimal

Greater than 50to of
substrate favorable for
epifaunal colonization
and fish cover, rrjix of
snags, submerged logs,
undercut banks, cobble
or other stable hgbitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient)

20 19 18 17 16

Mixture of substrate
materials, with gravel
and firm sand prevalent:
root mats and
submerged vegetation
common.

20 19 18 17 16

Sub-optimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale.

15 14 13 12 (ll)

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

15 14 13 12 11

Marginal

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation

10 9 (s) 7 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

-*-*f
5 4 3 2 1 0

Hard-pan clay or
bedrock no root mat or
vegetation

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

3. Pool Variability

SCORE

4. Channel Alteration

SCORE

5. Sediment
Deposition

SCORE

6. Channel Sinuosity

SCORE

7. Channel Flow
Status

SCORE

CATEGORY

Optimal

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present

20 19 18 17 16

Channelization of
dredging absent or
minimal; stream with
normal pattern.

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5%<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

20 19 18 17 16

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight Ijne. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 18 17 16

Sub-optimal

Majority of pools large-
deep; very few shallow

15 14 13 12 11

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization is not
present.

15 14 13 12 (jT)

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment:
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

15 14 13 12 11

Water fills > 75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Marginal

Shallow pools much
more prevalent than
deep pools

(To) 9 8 7 6

Channelization may be
extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and
bends; moderate
deposition of pools
prevalent.

10 9 8 7 /T)

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

10 9 8 7 6

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

10 9 8 7 (e)

Poor

Majority of pools small-
shallow or pools absent

5 4 3 2 1 0

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition

5 4 3 2 1 0

Channel straight;
waterway has been
channelized for a long
distance.

(7) 4 3 2 1 0

Very little water in
channel and mostly
present as standing
pools.

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

8. Bank Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream.

SCORE riaht (Ids.)

SCORE left (Ids.)

9. Bank Stability

(score each bank)

SCORE riqht (Ids.)

SCORE left (Ids.)

1 0. Riparian Vegetative
Zone Width (score
each bank riparian
zone)

SCORE riaht (Ids.)

SCORE left (Ids.)

CATEGORY

Optimal

More than 90%
streambank surl
covered by nativ
vegetation, inclu
trees. Understor
shrubs, or nonw
macrophtes; vej
disruption throug
grazing or mow!
minimal or not e
almost all plants

Dfthe
aces
e
ding
y
aody
etative
h
>g
'ident;
allowed

to grow naturally^

20 19 18 if 16

20 19 18 17 16

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for, future
problems. <5% of bank
affected

20 19 18 17 (l?)

20 19 18 17 (16)

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zone.
20 19 18 17 16

20 19 18 17 16

Sub-optimal

70 -90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

15 14 13 12 11

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

15 14 13 12 11

15 14 13 12 11

Widths of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

15 14 13 12 11

15 14 13 12 11

Marginal

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble
height remaining.

(Jo) 9 8 7 6
^—

10 9 8 7 fs)
V— '

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during floods.

10 9 8 7 6

10 9 8 7 6

Width of riparian zones
6-12 meters; human
activities have impacted
zone a great deal.

1 0 ( $ } 8 7 6
\-^

10 9 8 7 6

Poor ^ ^

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5
centimeters or less in
average stubble heights.

5 4 3 2 1 0

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60- 100% of bank has
erosional scars.

5 4 3 2 1 0

5 4 3 2 1 0

Width of riparian zone
<6 meters; little or no
riparian vegetation due
to human activities

5 4 3 2 1 0

5 4 3 2 (7) 0

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (BACK)

Appendix A-1: Habitat Assessment and Physlcochemlcal Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME: Reference Stream - Long Slash Creek
(reference area 2-1)

STATION #

LAT:

RIVERMILE:

LONG:

STORET*

LOCATION Monroe County

STREAM CLASS

RIVER BASIN Mississippi

AGENCY Menzie-cura & Associates, Inc.

INVESTIGATORS C. Menzie, K. Fogarty

FORM COMPLETED BY K. Fogarty, C. Menzie DATE: 10/4/99

AM PM

REASON FOR SURVEY
Remedial Investigation

Habitat
Parameter

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

CATEGORY

Optimal

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient)

20 19 18 17 16

Mixture of substrate
materials, with gravel
and firm sand prevalent:
root mats and
submerged vegetation
common.

20 19 18 17 16

Sub-optimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale.

15 14 13 12 (Vl)

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

15 14 13 12 11

Marginal

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation

10 9 8 7 /6~)

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrock no root mat or
vegetation

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

3. Pool Variability

SCORE

4. Channel Alteration

SCORE

5. Sediment
Deposition

SCORE

6. Channel Sinuosity

SCORE

7. Channel Flow
Status

SCORE

CATEGORY
Optimal

Even mix of large-
shallow, large-duep,
small-shallow, snail-
deep pools pres snt

20 19 18 17 16

Channelization of
dredging absent or
minimal; stream with
normal pattern.

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5%<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

20 19 18 17 16

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas, this
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches b4se of
both lower banksj and
minimal amount of
channel substrate is
exposed.
20 19 18 17 16

Sub-optimal

Majority of pools large-
deep; very few shallow

15 14 13 12 11

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization is not
present.
15 14 7̂) 12 11

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment:
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

15 14 13 12 11

Water fills > 75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Marginal

Shallow pools much
more prevalent than
deep pools

10 9 8 7 6

Channelization may be
extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and
bends; moderate
deposition of pools
prevalent.

10 9 8 7 6

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

10 9 8 7 6

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

10 9 8 7 6

Poor .^

Majority of pools small-
shallow or pools absent

' 5 } 4 3 2 1 0

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sedirm
deposition \^s

7 ) 4 3 2 1 0

Channel straight;
waterway has been
channelized for a long
distance.

5 4 (3) 2 1 0

Very little water in
channel and mostly
present as standing
pools.

( s ) 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

8. Bank Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream.

SCORE riaht (Ids.)

SCORE left (Ids.)

9. Bank Stability

(score each bank)

SCORE riaht (Ids.)

SCORE left (Ids.)

10. Riparian Vegetative
Zone Width (score
each bank riparian
zone)

SCORE riaht (Ids.)

SCORE left (Ids.)

CATEGORY

Optimal

More than 90% of the
streambank surfaces
covered by native
vegetation, including
trees. Understory
shrubs, or nonwoody
macrophtes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.
20 19 18 17 16

20 19 18 17 16

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for, future
problems. <5% of bank
affected

20 19 18 17 (^

20 19 18 17 (16)

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zone.

20 19 18 17 16

20 19 18 17 16

Sub-optimal

70 - 90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

15 14 13 12 11

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

15 14 13 12 11

15 14 13 12 11

Widths of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

15 14 13 12 11

15 14 13 12 11

Marginal

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble
height remaining.

10 9 8 7 (7)
^•^

10 9 8 7 ©
^"^

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during floods.

10 9 8 7 6

10 9 8 7 6

Width of riparian zones
6-12 meters; human
activities have impacted
zone a great deal.

10 9 8 7 6

10 9 8 7 6

Poor

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5
centimeters or less in
average stubble heights.

5 4 3 2 1 0

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

5 4 3 2 1 0

5 4 3 2 1 0

Width of riparian zone
<6 meters; little or no
riparian vegetation due
to human activities

5 4 3 2 1 ffl)
*> — s

5 4 3 2 1 ((T)

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (BACK)

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME: Reference Pond (reference area 2-2)

STATION #

LAT:

STORET*

RIVERMILE:

LONG:

LOCATION Monroe County

STREAM CLASS S*

RIVER BASIN Mississippi

AGENCY Menzie-Cura & Associates, Inc.

INVESTIGATORS C. Menzie, K. Fogarty

FORM COMPLETED BY K. Fogarty, C. MSnzie DATE: 10/4/99

AM PM

REASON FOR SURVEY
Remedial Investigation

Habitat
Parameter

1. Epifaunal
Substrate/
Available Cover

Farm Pond

SCORE

2. Pool Substrate
Characterization

SCORE

CATEGORY
Optimal

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, ntiix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient)

20 19 18 17 16

Mixture of substrate
materials, with gravel
and firm sand prevalent:
root mats and
submerged vegetation
common.

20 19 18 17 16

Sub-optimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale.

15 14 (13) 12 11

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

15 14 13 12 11

Marginal

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation

j o ) 9 8 7 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

——————————— \^ _^~
5 4 3 2 1 0

Hard-pan clay or
bedrock no root mat or
vegetation

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

3. Pool Variability

SCORE

4. Channel Alteration

Man-made basin

SCORE

5. Sediment
Deposition

SCORE

6. Channel Sinuosity

Man-made basin

SCORE

7. Channel Flow
Status

SCORE

CATEGORY

Optimal

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present

20 19 18 17 16

Channelization of
dredging absent or
minimal; stream with
normal pattern.

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5%<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

20 19 18 17 16

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 18 17 16

Sub-optimal

Majority of pools large-
deep; very few shallow

15 14 13 12 11

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization is not
present.

(l?) 14 13 12 11

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment:
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

15 14 13 12 11

Water fills > 75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Marginal

Shallow pools much
more prevalent than
deep pools

(•fcT) 9 8 7 6

Channelization may be
extensive;
embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and
bends; moderate
deposition of pools
prevalent.

10 9 8 7 6

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

10 9 8 7 6

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

10 9 8 7 6

Poor

Majority of pools small-
shallow or pools absent

5 4 3 2 1 0

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition

|jf) 4 3 2 1 0

Channel straight;
waterway has been
channelized for a long
distance.

( ? ) 4 3 2 1 0

Very little water in
channel and mostly
present as standing
pools.

( ? ) 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physlcochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

Habitat
Parameter

8. Bank Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream.

Rt=west side
Left=east side

SCORE riaht (Ids.)

SCORE left (Ids.)

9. Bank Stability

(score each bank)

SCORE riaht (Ids.)

SCORE left (Ids.)

10. Riparian Vegetative
Zone Width (score
each bank riparian
zone)

SCORE riaht (Ids.)

SCORE left (Ids.)

CATEGORY
Optimal

More than 90% i>f the
streambank surfaces
covered by native
vegetation, including
trees. Understory
shrubs, or nonwoody
macrophtes; vegetative
disruption through
grazing or mowirtg
minimal or not evident;
almost all plants allowed
to grow naturallyr

20 19 18 17 16

20 19 18 17 16

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for, future
problems. <5% of bank
affected

20 19 18 17 (16)

20 19 18 17 (16)

Width of riparian tone
>18 meters; hum&n
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zone.

20 19 18 17 16

20 19 18 17 16

Sub-optimal

70 - 90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

15 14 13 12 11

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

15 14 13 12 11

15 14 13 12 11

Widths of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

15 14 13 12 11

15 14 13 12 11

Marginal

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the
potential plant stubble
height remaining.

10 9 (?) 7 6

10 9 8 7 (is)

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during floods.

10 9 8 7 6

10 9 8 7 6

Width of riparian zones
6-12 meters; human
activities have impacted
zone a great deal.

10 9 8 7 (<5)

10 9 8 7 6

Poor

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5
centimeters or less in
average stubble heights.

5 4 3 2 1 0

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-1 00% of bank has
erosional scars.

'-+**

5 4 3 2 1 0

5 4 3 2 1 0

Width of riparian zone
<6 meters; little or no
riparian vegetation due
to human activities

5 4 3 2 1 0

5 4 3 2 1 (o)

Total Score //r

HABITAT ASSESSMENT FIElD DATA SHEET - LOW GRADIENT STREAMS (BACK)

Appendix A-1: Habitat Assessment and Physicochemlcal Characterization Field Data Sheets - Form 2



3.25.4.3 Deviation Log



DEVIATION LOG

INDIVIDUAL REQUESTING DEVIATION / COMPANY: O /^ DATE /"

HEALTH & SAFETY APPROVAL REQUIRED: YES:

PROJECT NAME

WEATHER

NO:

PROJECT LOCATION *t<

s _ PRECIPITATION TEMPERATURE

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

1. CONTRACT ITEM BEING WORKED ON:
2. ITEM BEING DEVIATED (REF. APPROP. SEC. OF FSP/HASP):
3. REASON FOR DEVIATION:

4. DEVIATION OR FIELD CHANGE TO BE IMPLEMENTED:
5. EQUIPMENT:
6. DEVELOPMENTS WHICH MIGHT LEAD TO ISSUANCES OF A CHANGE ORDER OR BE THE BASIS OF A

CLAIM (EQUIPMENT: TIME: MANPOWER: ETC.):
7. REMARKS:

-j>i>r\t_
' V

^

k

\v

i' /SVt To^Q T?(?M/- r /C

jf)

V ,

c. f- -ec.^u y£ ^^ y^0

PRINTED NAME / SIGNAYURE OF PREPARER

^cvS*J tffe* t ,'*. S<>/#/??r

DATE
IF ADDITIONAL SPACE IS REQUIRED,

PRINTED NAME / SIGNATURE Q^60LyflAREP
/Wt7/

/DATE

PRINTED NAME / SIGNATURE OF USEPA REP / DATE

C \Saueet\OBG Formsil)E V1.OG VVPD



3.25.4.4 Photographs

Photo 3.25.4.4.1 Creek Sector B



Photo 3.25.4.4.2 Creek Sector C showing vegetation.



»'"*U',

, -*• * - ^
"

Photo 3.25.4.4.3 Creek Sector F showing dense vegetation.



3.25.4.5 Daily Work Logs, Work Forecasts, Safety Meeting Forms, Field Notes



DAILY WORK LOG

DATE

-5^ APROJECT NAME

WEATHER /W<fV-<TC S f

PROJECT LOCATION Cufe-

PRECIPITATION

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

TEMPERATURE 7° "

1 . ITEMS WORKED ON (ITEM NO.. DESCRIPTION. STA. TO STA.. FOREMAN)
2 INSTRUCTIONS RECEIVED FROM SOLUTIA
3 INSTRUCTIONS RECEIVED FROM USEPA
4 DEVIATIONS
5. VISITORS (NAMES & TITLES^
6 EQUIPMENT
7 LUNCH MEETING COMMENTS:
8 UNUSUAL EVENTS (FIRE. FLOOD. STORM. LABOR DISPUTES. ETC.)
9. REMARKS:

/ K C.

-TO

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

/
PRINTED NAME''/ SIGNATURE OFyPREPA^RER^/ DATE

l:\STLOUIS\DIVISION\ADMFN\ I999\WORKLCX3 WPD



DAILY WORK LOG

DATE *'??

PROJECT NAME

WEATHER

PROJECT LOCATION CWe

NUMBER OF HOURS WORKED

PRECIPITATION ______________

/g_____ NUMBER OF EMPLOYEES

TEMPERATURE

1. ITEMS WORKED ON (ITEM NO.. DESCRIPTION. STA. TO STA.. FOREMAN)
2. INSTRUCTIONS RECEIVED FROM SOLUTIA___________________
3. INSTRUCTIONS RECEIVED FROM USEPA____________________
4 DEVIATIONS________________________________________
5. VISITORS (NAMES & TITLES)_____________________________
6. EQUIPMENT_______________________________________
7. LUNCH MEETING COMMENTS:____________________________
8 UNUSUAL EVENTS (FIRE. FLOOD. STORM. LABOR DISPUTES. ETC.)
9. REMARKS:______________________________________

/ZV" /J . D
U

z .
3.

4-.

JT,

7.

O?

C 5 - /-

• 7If

<-/ 7;

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

jt-e. ______
PRINTED NAME / SIGNATURE OF P'REPAR

IASTLOU1S\D1VISIO>AADM!N\]999\WORKLOG WPD



DATE LSI
PROJECT NAME

WEATHER

. PROJECT LOCATION

PRECIPITATION TEMPERATURE

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

^. ITEMS WORKED^ flTEM NP.̂ DESCRIPTION. STA. TO STA.. FOREMAN)
2. INSTRUCTIONS RECEIVED FROM SOLUTIA
3. INSTRUCTIONS RECEIVED FROM UiiEPA
4. DEVIATIONS
5. VISITORS (NAMES & TITLES^
6. EQUIPMENT
7. LUNCH MEETING COMMENTS: I
8 UNUSUAL EVENTS fFIRE FLOOD S'FORM. LABOR DISPUTES ETC 1
9 REMARKS:

/g^-cHcc /vcc. hv^r — OffA /y

~ro

/ PC. /Cr ^c/ rAc r

I

_I_
V-, V/crx.
r-.

c>.

IF ADDITIONAL SPACE IS REQUIRED.
RECORD ON REVERSE SIDE PRINTED4JAME/SIGNATURF/OF PREPARER/DATE

l:\STLOUIS\DIviStON\ADMINM •9WVOWU.OG.WK>



WORK FORECAST

Work Forecast for the (

Project Name: oc> / u fl <

Date:

Company Name:

Project Location:

-/

1. List Work Items and Locations Scheduled for Next Day /Week:

/ V c c o u

Cmfc
/, / /?<,

c> L^ f

.

Vo

If ADDITONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

A?
Name/Sigiyrfurc/DBte of Frcparcr _

'



WORK FORECAST

Work Forecast for th^da^e^k: y 2°f Date:

Project Name: So A*. ni* Sc^p

Company Name: /^f C XT7

cu '7^>ro'ect Location;

CTo(

1. List Work Items and Locations Scheduled for Next Day/Week:

y /6 /£ f

C cr

If ADDITONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

fame/Signature/Date of Prepare^1



WORK FORECAST

Work Forecast for the/lavAveek: <5^CY " ^f ^f ^~? Date:

Project Name: $# Iu t?C<_ S^^'^t //^^ • Project Location: f)^

Company Name: /H<f\A^(6 C^y^y ^ yT SfOCt J&. S

1. List Work Items and Locations Scheduled for Next Day /Week:

°

If ADDITONAL SPACE IS REQUIRED, Name/Signature/Date of Preparer
RECORD ON REVERSE SIDE



WORK FORECAST

Work Forecast for the @W|ek: 7 2 . Z / 9 ?

Project Name:

Date:

'j- Project Location: /<• ^ <-<•

Company Name: U

1. List Work Items and Locations Scheduled for Next Day/Week:

a
— - — ̂

fe ) C

/•

Cv*c -j /T'j

-W

If ADDITONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

Name/Sigfiature/Date of Preparer



CONDUCTED BY / COMPANY :.

PROJECT NAME

WEATHER

SAFETY MEETING FORM

*n<. / /n<^i^2tc, - O
DATE

/ PROJECT LOCATION CKCC /C

PRECIPITATION TEMPERATURE */-
NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

1. SCHEDULED WORK:
2 REFERENCES TO APPROPRIATE SECTION OF FSP & HASP:
3. HEALTH AND SAFETY ISSUES WITH SCHEDULED WORK:
4. SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION:
5. COMMENTS:

Serve s for

2)

3)

ATTENDANCE:
EMPLOYEE NAME (print) MPLOYEE SIGNATURE COMPANY
{QfA\ fjT\ s\« rQfrO ^4JQ/LTA ^

h&sV\-7^j ^fajtAJl
\£,.!>r KV'•/O

-•W-/t- *v"xf-'<.._____--
C^Kcv^g?' /^g-^^-'-e
Sh

AoVfij'yy?
;Hr\ T-TpnOrf_

/n-^^*<^fr-> d ^<-t^
>D7^-^
KfvJ

7 7

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAME^SIGNATURE OF PREPARER

» /f f ________________
DATE

l:\STLOUlS\DIVlSION\ADMrNrvl999\SAFLOG WPD



SAFETY MEETING FORM

tcONDUCTED BY / COMPANY :

PROJECT NAME So /L /?O.
j.1 f

WEATHER

DATE

/ PROJECT LOCATION

r (7
scr

NUMBER OF HOURS WORKED

PRECIPITATION

NUMBER OF EMPLOYEES

TEMPERATURE

2
1. SCHEDULED WORK: j
2. REFERENCES TO APPROPRIATE Si
3. HEALTH AND SAFETY ISSUES WITh
4. SPECIFIC HEALTH AND SAFETY ISS

ECTION OF FSP & HASP:
SCHEDULED WORK:
UES REQUIRING ATTENTION:

5. COMMENTS:

77
* f* i. /

ATTENDANCE:

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAME / SIGNATURE OF PREPA^RER

1 DATE

I \STLOLFIS\DIVlSION\ADMrNU999\SAFLOG WPD



SAFETY MEETING FORM

INDUCTED BY / COMPANY :_
DATE

PROJECT NAME

WEATHER .C"c/

ROJEPRJECT LOCATION

PRECIPITATION

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

TEMPERATURE

2

1. SCHEDULED WORK:
2. RFFFRENCES TO APPROPRIATE SECTION OF FSP & HASP:
3. HFAI TH AND SAFETY ISSUES WITH SCHEDULED WORK:
4. SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION:
5. COMMENTS:

~ZT

3.

ATTENDANCE

6c^fc/>y

At,

EMPLOYEE NAME (print) EMPLOYEE SIGNATURE COMPANY

V

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAME / SIGNATURE OF PREPARER

I \STLOU1S\DIV1SION\ADMIN\1999\SAFLOG WPD
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3.26 Sediment Toxicity Bioassays

3.26.1 Rationale/Design

Sediment samples from the 0 to 2 inch (upper 5 cm) depth interval were collected at each of the 23
sediment triad locations in creek sectors B through F, the Borrow Pit, Site M, and the reference locations to
evaluate the toxicity associated with site-related chemicals to benthic organisms. These samples were
collocated with the sediment samples collected for sediment chemistry (Section 3.20), surface water
samples collected for chemical analysis (Section 3.21), and benthic macroinvertebrates for community
evaluation (Section 3.27).

The sediment toxicity tests will be used to evaluate whether chemicals in sediments are toxic to benthic
invertebrates. Acute toxicity tests were conducted at the 23 sampling locations with the amphipod Hyalella
azteca and the insect larvae Chironomus tentans in accordance with USEPA analytical methods. The
laboratory SOPs for these analyses were presented in Appendix A of the QAPP. For stations where the
results of acute toxicity tests indicated that survival did not significantly differ from that in reference
locations and control sediments, chronic tests were also conducted for these two species according to
USEPA methods. The SOPs for these methods are also in the QAPP. The sequential testing (acute
followed by chronic) eliminated the need to set up and run long-term tests for sediments in which acute
toxicity had already been demonstrated.

3.26.2 QA/QC Procedures

Field duplicates were collected at a rate of one duplicate per 10 samples. Field duplicates were collected at
Station 1 in the Borrow Pit and Creek Sector B-l for sediment toxicity. The remaining types of QA/QC
samples (equipment blanks, trip blanks, and MS/MSD samples) are not appropriate for sediment toxicity
testing.

3.26.3 Field Procedures

Prior to beginning fieldwork, Preparatory Inspection Meetings were held that were attended by a
representative of each of the interested parties (Section 3.26.4).

Sediment samples were collected at the same times and locations as the chemical analysis and benthic
macroinvertebrate community analysis samples with a tall Eckman grab. A stainless steel spoon was used
to scoop out the top two inches of sediment from the Eckman. This sediment was then placed in a large,
stainless steel bowl. Approximately nine grabs provided enough sediment for the chemistry samples and
sediment toxicity samples. (The VOC samples were collected directly from the first grab.) Once a bowl
was filled, the sediment was homogenized by stirring and the sample containers were then filled. In
between sampling stations, sampling equipment was decontaminated by washing in an Alconox solution
followed by rinses in deionized water, methanol, and deionized water.

Approximately 4 liters of sediment were collected from each location for the sediment toxicity testing.
Sediment toxicity samples were put on ice immediately after collection. Chain-of-custody forms were
completed for each sample. Samples were sent to Aquatec Biological Sciences in South Burlington,
Vermont, the same day they were sampled, via overnight delivery.

3.26.4 Documentation

Table 3.26.4 lists the sample stations where toxicity bioassay samples were collected. Figure 4 depicts
these stations. The preparatory inspection meeting form for this task is in Section 3.26.4.1 and the chain-
of-custody forms are in Section 3.26.4.2. Except for additional fish collection that occurred on November 1
through 3, 1999, the Main Sampling Event occurred on October 4 through 9, 1999. Sediment, invertebrate,
and fish samples were collected concurrently. The Daily Work Logs, Work Forecasts, and Safety Meeting
Forms for the Main Sampling Event are in Section 3.26.4.3 and the field notes are in Section 3.26.4.4.
These forms and notes also apply to Sections 3.27 through 3.30.

Eco-3



Table 3.26.4
List of Sample Locations, Dates, and QA/QC Samples

Collected for Sediment Toxicity Bioassays
Sauget Area I

Sample ID
BTOX-B-1
BTOX-B-2
BTOX-B-3
BTOX-M
BTOX-C-1
BTOX-C-2
BTOX-C-3
BTOX-D-1
BTOX-D-2
BTOX-D-3
BTOX-E-1
BTOX-E-2
BTOX-E-3
BTOX-F-1
BTOX-F-2
BTOX-F-3
BTOX-BP-1
BTOX-BP-2
BTOX-BP-3

BTOX-PDC-1

BTOX-PDC-2

BTOX-Ref2-l
BTOX-Ref2-2

Station
Creek Sector B-l
Creek Sector B-2
Creek Sector B-3

SiteM
Creek Sector C-l
Creek Sector C-2
Creek Sector C-3
Creek Sector D-l
Creek Sector D-2
Creek Sector D-3
Creek Sector E-l
Creek Sector E-2
Creek Sector E-3
Creek Sector F-l
Creek Sector F-2
Creek Sector F-3

Borrow Pit 1
Borrow Pit 2
Borrow Pit 3

Reference Area 1-1 (Old
Prarie DuPont Creek)

Reference Area 1-2 (Old
Prarie DuPont Creek)
Reference Area 2-1
(Long Slash Creek)
Reference Area 2-2

Date Collected
10/5/99
10/5/99
10/5/99
10/5/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/6/99
10/6/99
10/6/99
10/7/99
10/7/99
10/7/99
10/6/99
10/7/99
10/7/99

10/8/99

10/8/99

10/8/99
10/8/99

QA/QC Samples
Field Duplicate

Field Duplicate



3.26.4.1 Preparatory Insepction Meeting Form



09/17/99 FRI 08:08 FAI 314 674 8957 SOLUTIA

PREPARATORY INSPECTION MEETING

Conducted by/Company:
Project Name: ^o/^

~ *.e
Task;

Date:
I -Tc

1. Scheduled Work:
2. Equipment, Procedures, Personnel:
3. Ref. To App. Sec. of FSP/HASP:
4. Issues that could arise and how to resolve:
5. Solutia comments:
6. EPA comments:

C/ c.

-f- * rx , J.
Q.

V- 2 i •
f^cc

«' ̂  ^< #—
'

JT.

6 -

ATTENDANCE:
EMPLOYEE NAME (print)

\ / c S C f l f j IA/ • i c f * - r~ i
/^(ntMa/^-t^ Pe^(\r^

EMPLOYEE SIGNATURE COMPANY

IF ADDITONAL SPACE IS REQUIRE
RECORD ON REVERSE SIDE PRINTED NAME/ SIGNATURE OF PREPARER

DATE



3.26.4.2 Chain-of-Custody



Page of

Artll^far* RlS^lrtrtlS^ol Qr*IAns*AC 75 Green Mountain Drive
/•MJUdlUU DIVJIUUIv*Cll OVslC?lll*wd South Burlington, VT 05403

^ i _ . r ^ ^ - i n j TEL: (802) 860-1 638Cham-of-Custody Record FAX: (802) ess-aies

COMPANY INFORMATION

Name: Menzie Cura & Associates

Address: One Courthouse Lane, Suite
Chelmsford, MA01824

Telephone: (978) 453-4300

Facsimile: (978) 453-7260

Contact Name: Ken Cerreto, Ph.D.

2

SAMPLE IDENTIFICATION

£7ZX-- C- 1
&fK-C-l-2

Relinquished by: (signature) 1
*r -t/'^-if ' <~7~~u2syi~^r&C+\ / / ( j£/UAC>t>
Relinquished by: (signature)

Relinquished by: (signature)

COMPANY'S PROJECT INFORMATION

Project Name: Dead Creek Sediment Tox

Proiect Number: 99033

Sampler Name(s):

Quote #:

COLLECTION
DATE

A/

A-Y

DATBmm
DATE

DATE

TIME

3/99

GRAB

Client CodeJidENCUR

COMPOSITE

•^_ ,'•"

^

MATRIX
Sediment

Sediment

Sediment

Sediment

Sediment

SHIPPING INFORMATION

Carrier:

Airbill Number:

Date Shipped:

Hand Delivered: Yes No

ANALYSIS / REMARKS
Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

TIME Received by: (signature)

/?-Cb
TIME Received by: (signature)

TIME Received by: (signature)

VOLUME/CONTAINER TYPE/
PRESERVATIVE

40C

plastic

1 gal

/

j

———

NUMB

———

EROF

——

:ONTA

—— - -

NERS.

—— -

NOTES TO SAMPLER(S): We recommend nesting samples In ice to maintain 4°C during
shipment. Please cover sample labels with clear tape (labels are not waterproof)

Notes to Lab: Cooler ambient temperature upon delivery: oc

/

C\99033\A\COC1.doc



Page __ __ of.

Aquatec Biological Sciences soSn^Jrtinffvr'os^a
— . . , _ *7 , _ , ' TEL: (802) 860-1638Chain-of-Custody Record , . FAX: (802)668-31 eg

COMPANY INFORMATION COMPANY'S PROJECT INFORMATION

Name: Menzie Cura & Associates

Address: One Courthouse Lane, Suite 2
Chelmsford, MA01824

Telephone: (978) 453-4300

Facsimile: (978) 453-7260

Project Name: Dead Creek Sediment Tox

Project Number: 99033

Sampler Name(s):

Contact Name: Ken Cerreto. Ph.D.

Quote #:

SAMPLE IDENTIFICATION

&TOX- C-3> - 2-

£H>X - ̂ -^
/rT7)y^ O "~ ? - 2-

î 'Vl'l'Z-
&To)(-o2

COLLECTION
DATE

l°/1

/0//
(yf[7i
*•/'1
%

Relinquished by: (signature) A DATE

Relinquished by: (signature) DATE1

Relinquished by: (signature) DATE

TIME

3/99

GRAB

Client CodeiMEtJCJJR

COMPOSITE

'
^
^
/
[/-

MATRIX
Sediment

Sediment

Sediment

Sediment

Sediment

SHIPPING INFORMATION

Carrier:

Airbill

DateS

Hand

Number:

Shipped:

Delivered: Yes No

ANALYSIS / REMARKS
Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

TIME Received by: (signature)

TIME Received by: (signature)

TIME Received by: (signature)

' VOLUME/CONTAINER TYPE/
PRESERVATIVE

plastic

1gal

/

/

/

/

/

—

NUMB

—— -

EROF

—

DONTA

———

NERS

——

NOTES TO SAMPLER(S): We recommend nesting samples In Ice to maintain 4°C during
shipment. Please cover sample labels with clear tape (labels are not waterproof)

Notes to Lab: Cooler ambient temperature upon dcrliverv: °C

C\99033\A\COC1.doc



Page of

f\ ^§ • • f"i T^% ̂ ^ r4 1 ̂ ^ 1 ̂ ^ ̂ i i ̂ ^ *S 1 Wfc ̂ ^ 1 ̂ ^ §^ ̂ ^^i^^,. /AVJUCIlwl* DlVslUUIwdl Wwlt?llw*?O South Burlington, VT 05403
/•>!_ • r « "T j r» -J TEL: (802) 860-1638Cham-of-Custody Record FAX:(802)658-3189

COMPANY INFORMATION COMPANY'S PROJECT INFORMATION

Name: Menzie Cura & Associates
Address: One Courthouse Lane, Suite 2

Chelmsford, MA01824

Telephone. (978) 453-4300

Facsimile: (978) 453-7260

Project Name: Dead Creek Sediment Tox

Project Number: 99033

Sampler Name(s):

Contact Name: Ken Cerreto, Ph.D.

Quote*: 3/99 Client CodeLMEMKR

SAMPLE IDENTIFICATION

<S-ox- t) - a.

RTD/ ~ P • 2* " "7
;

J2~T7\ \/_ - /\— 1 ^ ~~)D-* ' L) i\ *s 1 <-— '

$~r~r\ I/ /" "^
tx/ ^A-~~ (— ̂  "^ ^

COLLECTION
DATE

Jo/,/
/Y

'"//

(0/1

/(/

ty
Relinquished by' Cs/gna^ure^ (1 R^^

Relinquished by: (signature) DATE

Relinquished by: (signature) DATE

TIME GRAB COMPOSITE

/

^

^

ls^

^

MATRIX
Sediment

Sediment

Sediment

Sediment

Sediment

SHIPPING INFORMATION

Carrier:

Airbill 1

DateS

Hand!

lumber:

hipped:

delivered: __Yes _ No

ANALYSIS / REMARKS
Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival & Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival & Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival A Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival A Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival A Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival A Growth
Chironomus tentans Chronic Toxicity

Hyalella azteca 10-d Survival A Growth
Hyalella azteca 42-day Chronic Toxicity

Chironomus tentans 10-d Survival A Growth
Chironomus tentans Chronic Toxicity

TIME Received by: (signature)

TIME Received by: (signature)

TIME Received by: (signature)

VOLUME/CONTAINER TYPE/
PRESERVATIVE

40C

plastic

1 gal

/

/

/

/

/

—

NUMB

———

EROF

' V

3ONTA

—

NERS

—

NOTES TO SAMPLER(S): We recommend nesting samples in ice to maintain 4°C during
shipment. Please cover sample labels with clear tape (labels are not waterproof)

Notes to Lab: Cooler ambient temperature upon delivery: ___ °C

C\99033\A\COC1.| \



Serial Number 910

SAVANNAH LABOnATOHIE -
U£t,e£>7 o^ctxt / i U I

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

LJ 5102 LaRoche Avenue, Savannah, GA 31404
a 2846 Industrial Plaza Drive, Tallahassee, FL 32301
d 414 SW 12th Avenue. Deerfield Beach. FL 33442
CD 900 Lakeside Drive. Mobile, AL 36693
CD 6712 Benjamin Road, Suite 100, Tampa, FL 33634
CD 100 Alpha Drive, SuiteOlO, Destrehan, LA 70047

Phone: (912) 354-7858
Phone: (904) 878-3994
Phone: (954)421-7400
Phone: (334) 666-6633
Phone: (813)885-7427
Phone: (504) 764-1100

Fax: (912)352-0165
Fax (904) 878-9504
Fax: (954) 421-2584
Fax: (334) 666-6696
Fax: (813) 885-7049
Fax:(504)725-1163

PROJECT REFERENCE

SAMPLER(s) NAMEPROJECT
(State)

CLIENT NAME
<* I

CLIENT PROJECT MANAGER

C-
I——I EXPEDITED REPORT
I__|DELIVEHY(surc»iarge)

SAMPLE IDENTIFICATION NUMBER OF CONTAINERS SUBMITTED

ISHED BY. ( îq vlATURE)
'

RELINQUISHED BY (SIGNATURE) RELINQUISHED BY (SIGNATURE)

RECEIVED BY: (SIGNATUR RECEIVED BY (SIGNATURE) RECEIVED BY (SIGNATURE)

LABORATORY USE ONLY
RECEIVED FOR LABORATORY BY: (SIGNATURE) DATE TIME CUSTODY INTACT CUSTODY SEAL NO. SLLOGNO

DYES CU NO

LABORATORY REMARKS:



CHAIN OF CUSTODY RECORD
Project No. Project Name:

SAMPLERS

SAMPLE ID Date out Station Locations

Project Location:

Anal

No. of
Containers

yses Required

MENZIE-CURA & ASSOCIATES. INC.
1 COURTHOUSE LANE, SUITE 2
CHELMSFORO, MA 01S24

TEL: 978/453-4300 FAX: 978/453-7260

NOTES
X

X
S/

Relinquished By: (Signature)

R*llnqul>htd By: (Slgnitur*)

Laboratory:

Contact Person:'

Dat*

0*to

Tim* Received By: (Signature)

Time Received By: (Signature)

Time Received By: (Signature)

Phone:

)rv&M>-

Date Time Remarks:

Date Time

Date Time

PAGE -K



CHAIN OF CUbiODY RECORD
Project No. Project Name:

DATE:
SAMPLERS

SAMPLE ID Date Orab Station Locations

Project Location:
tic*. JJ 1 /

No. of
Container*

Ana.1
Q >

•S A

'^-v

yses Required

MENZIE-CURA & ASSOCIATES, INC.
1 COURTHOUSE LANE, SUITE 2
CHELMSFORD, MA 01824

TEL: 978/453-4300 FAX: 978/453-7260

NOTES<^ .' 30

^F-3

Rellnjiulihed By: (Signature)

Relinquished By: (Signature)

Relinquished By: (Signature)

Laboratory,

Contact Person:

Date Time
If 'oo

Date

Date

Received By: (Signature)

Time Received By: (Signature)

Time Received By: (Signature)

Phone:

Date Time

Date Time

Remarks:
^Sa^-r-

l / .cu

-3

Date Time

PAGE OF



CHAIN OF CUSTODY RECORD
Projsct No. Project Name:

C
SAMPLE ID Date Comp. fab Station Locations

Project Location:

No. of
Containers

Anal irses Required

MENZIE-CURA & ASSOCIATES. INC.
1 COURTHOUSE LANE, SUITE 2
CHELMSFORD, MA 01824

TEL: 978/453-4300 FAX: 978/453-7260

NOTES

U 'I
- \ YZofr J/t

Relinquished By: (Signature)

Rtllnqulthxl By: (Signature)

Laboratory:

Contact Person7

Data

Data

Tim* R*c*lv*d By: (Signature)

Tim* R*c*lv*dBy: (Signature)

Tim* R*c*lv*d By: (Slgnatur*)

Phone:

Data Tim*

Data Time

Remarks

a PeA)/X

Data Tim*

PAGE



CHAIN OF CUSTODY RECORD
Project No. Project Name:

DATE:

SAMPLE 10 Date Ceinp. Grab Station Location!

Project Location:

No. of
Container*

Anaj rses Required

MENZIE-CURA & ASSOCIATES, INC.
1 COURTHOUSE LANE, SUITE 2
CHELMSFORD, MA 01824

TEL: 978/453-4300 FAX: 9767453-7260

NOTES

Raflnqutahtd By: (Signature) Data

Rafeiqulahad By: (Slgnatur*) Data

Tlma Racalvad By: (Signature)

Tlma lacalvad By: (Signature)

Tlma Racalvad By: (Signature)

Uboratory: Phone:

Contact Person:
(ftof/?*^

D«tt Tlma Remarks:

Date Tlma

Data Tlma

PAGE I OF



3.26.4.3 Daily Work Logs, Work Forecasts, Safety Meeting Forms



08/28/2000 07:34 FAX 3146748957 SOLITIA INC 21018

DAILY WORK LOG

DATE

PROJECT NAME .

WEATHER C l<^*(\

NUMBER OF HOURS WORKED

/A*6 PROJECT LOCATION Cr+tfc

PRECIPITATION TEMPERATURE

NUMBER OF EMPLOYEES

2. INSTRUCTIONS RECEIVED FROM SOLUTIA
DESCRIPTION STA. TO STA FQREMAN

3 INSTRUCTIONS RECEIVED FROM USEPA
4 DEVIATIONS
5. VISITORS (NAMES & TITLES1
6 EQUIPMENT
7 LUNCH MEETING COMMENTS
H UNUSUAL EVENTS (FIRE FLOOD STORM. LABOR DISPUTES ETC
9 REMARKS:

C.-I C-3

~ / . Q -

-^——T.
Jll t _t

ft*
I r\

frIf

3 -

J"-

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE POINTED NAME /"SlGTlATURE OF PREPARER / DATE



08/28/2000 07:36 FAX 3146748957 SOLUTU INC

DAILY WORK LOG
DATEw

PROJECT NAME .'vs/t*. l\*, //fas*- — '- PROJECT LOCATION j

WEATHER f C-v H ̂  T_ PRECIPITATION /I cA-<.

C/ c
NUMPPR OF HOURS WORKED ĵ  NUMBER OF EMPLOYEES

1 ITEMS WORKED ON JITEM NO DESCRIPTION STA. TO STA FOREMAN)
2 INSTRUCTIONS RECEIVED FROM SOLUTIA
3 INSTRUCTIONS RECEIVED FROM USEPA
4 DEVIATIONS
5 VISITORS fNAMES & TITLES!
6 EQUIPMENT
1 LUNCHMEETING COMMENTS
B UNUSUAL EVENTS fFIRE. FLOOD STORM LABOR DISPUTES. ETC \
9 REMARKS

/\ .^ /-— ,^_
^JPc.̂  Cr^tf/C

TEMPERATURE £& ~ ~t

7^

;

i

,

" f " j£* St -? *
/ , C. J f^C/V^ fl^A^ —— -^ /J Ct V\as<. JT '

/

^ ,O / / //> J r-c_^ /7 j k tms>j /k 'Vc^r

i

- /

/ ^

» =
x7 /lc/?^ 1.

1
4

? ^L-̂ ^c
*""'

————————————————— j^ —————

t
V- /ZL-C^— 1_

X /T^^-t

1

———————— 1——
i

f - X^ . / XX +.

^O ^v*^*^*! f 2- '̂fl1^- "T* ^.C*^/^ / 1 ? t-«*̂ C J*J ^ f*C /L^C. /*> J •> ' i
r */ A -̂̂ *~-C «

I
p" P\^~> — <_

y» y-. v ___ /,

9 >•— <• f »^ /z^nr<-«-̂ r /t*i/k>*^/c'^'Cc /" /^ /~~ i-Sj'
/ rf

C?*4 *s-*J~~. "to lA»'fO»A /<J/A/'?t 07{fV ^^ff V

t>

v
*•i
4

1

i

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON-REVERSE SIDE PRINTED NAME / SIGNATURE OF PR^PARER / OWE

IASTI.OUISMMVISIONVADMIW1——.WOMU.OGWTO



08 /28 /2000 07 :38 FAA 3146748957 SOLUTIA INC ©026

PROJECT NAME St> /M X

WEATHER _/C-HH

NUMBER OF HOURS WORKED

DAILY WORK LOG

. PROJECT LOCATION

DATE f>/( I) f

PRECIPITATION _ ____ _____

&________ NUMBER OF EMPLOYEES

TEMPERATURE

1, ITEMS WORKED ON (ITEM NO
2 INSTRUCTIONS RECEIVED FR
3. INSTRUCTIONS RECEIVED FR

DESCRIPTION. STA. TO STA.. FOREMAN)
OM SOLUTIA
OM USEPA

5 VISITORS (NAMES & TITLES!
6. EQUIPMENT
7. LUNCH MEETING COMMENTSJ__________;___________
8 UNUSUAL EVENTS (FIRE. FLOOD. STORM. LABOR DISPUTES. ETC.)
9. REMARKS:

!~I_

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAME SIGNATURE OF I7REPARER /DATE

onmtWORJCLOG WFD



08/28/2000 07:40 FAX 3146748957 SOLUTIA INC

PROJECT NAME

WEATHER S

NUMBER OF HOURS WORKED

DAILY WORK LOG

— P R O J E C T LOCATION

PRECIPITATION

DATE

NUMBER OF EMPLOYEES

TEMPERATURE

7-
1 ITEMS WORKED ON .ITEMNO.. DESCRIPTION. STA. TO STA., FOREMAN)
2. INSTRUCTIONS RECEIVED FROM SOLUTIA_________________
3 INSTRUCTIONS RECEIVED FROM USEPA___________________
4. DEVIATIONS_________________________________
5. VISITORS (NAMES & TITLES)_______________________
6. EQUIPMENT______________
7. LUNCH MEETING COMMENTS:______:________________
8. UNUSUAL EVENTS (FIRE. FLOOD. STORM. LABOR DISPUTES. ETC.)
9. REMARKS:___________________

//•>»•

' 0 / A <

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAME /SIGNATURE C_fr PREPARER / DATE

C \S«.f «\OBC Fo™*WOIUaOC WTO



08/28/2000 0 7 : 4 2 FAJt 3146748957 SOLUTIA INC i)035

PROJECT NAME

WEATHER l

NUMBER OF HOURS WORKED

DAILY WORK LOG

- PROJECT LOCATION

DATE 1 9

PRECIPITATION _______ TEMPERATURE

NUMBER OF EMPLOYEES 7*"

1. ITEMS WORKED ON (ITEM NO.
2. INSTRUCTIONS RECEIVED FR(
3. INSTRUCTIONS RECEIVED FRC

DESCRIPTION. STA. TO STA.
?M SOLUTIA
)M USEPA

FOREMAN)

5. VISITORS (NAMES & TITLES)
6. EQUIPMENT
7. LUNCH MEETING COMMENTS: ______________________
8. UNUSUAL EVENTS (FIRE. FLOOD. STORM. LABOR DISPUTES. ETCT
9. REMARKS:

11 n
f

/rit

rr

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED^NAME / SIGNATURE OF

/ /^/T /f 9*
E OF PREPARER ,/DATE



0.1/28/2000 07:43 FAX 3146748957 SOLtrriA INC ®°3 8 -

PROJECT NAME

WEATHER £

n

^Hg-

DAILY WORK LOG

-/- PROJECT LOCATION

PRECIPITATION //>

DATE

I /\\*e,

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

TEMPERATURE

O

1. ITEMS WORKED ON (ITEM NO.. DESCRIPTION. STA. TO STA.. FOREMAN)
2. INSTRUCTIONS RECEIVED FROM SOLUTIA__________________
3. INSTRUCTIONS RECEIVED FROM USEPA___________________
4. DEVIATIONS_____________________________
5. VISITORS (NAMES & TITLES)_____________________
6. EQUIPMENT_____________________________
.7. LUNCH MEETING COMMENTS:________________________
B. UNUSUAL EVENTS (FIRE. FLOOD. STORM. LABOR DISPUTES. ETC.)
9. REMARKS:_______________________________________

IF ADDITIONAL SPACE IS REQUIRED.
RECORD ON REVERSE SIDE

_ /
PRINTED NAWE? SIGNATlHfE OF PREPARER / DATE

C.M«uff»OBO Fbm^WOMaOC WTO



08-'2S''2000 07:50 FAA 3146748937 SOLITIA INC

DAILY WORK LOG

DATE

PROJECT NAME

WEATHER ___

PROJECT LOCATION

PRECIPITATION stu>u»ruE>

/ '
^/Gi^tia,

/—————
TEMPERATURE -

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

2 INSTRUCTIONS RECEIVED FRdM SQLUT1A
3. INSTRUCTIONS RECEIVED FRM USEPA
4. DEVIATIONS
5 VISITORS f NAMES & TITLES)
5 EQUIPMENT
7 LUNCH MEETING COMMENTS:
8 UNUSUAL EVENTS /FIRE. FLQQp. STORM. LABOR DISPUTES. ETC,)
9. .REMARKS:

\ . Fit>tuo.Q ina
TkO - \JUL

nonl
nol -

. J oP -IVU ,a &P coto c

to. ao>'

It.

«/v /yy

IF ADCHTKDNAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAME /

>n/3 ^W£
OFPREPARER/D,

i:\5TvouisvHvmomAOMirfv mnwomcLocwrD



08/28/2000 07:47 FAX 3146748957 SOLITIA INC

DAILY WORK LOG

DATE

PROJECT NAME JW/i

WEATHER _

PROJECT LOCATION

PRECIPITATION TEMPERATURE

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

2. INSTRUCTIONS RECEIVED FROM SOLUT1A
3 INSTRUCTIONS RECEIVED FROM USEPA
4 DEVIATIONS
5 VISITORS (NAMES & TITLES!

EQUIPMENT
7 J.UNCH MEETING COMMENTS:
8 UNUSUAL EVENTS fFIRE. FLOOD. STORM. LABOR DISPUTES. ETC\
9.JIEMARKS:

5, vQ7
(a, v j on

*~ f f / ) / r t oTTr

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAM#/ SIGNATURE OF PREPARERf DA



08/28/2000 0 7 : 4 5 FAX 3146748937 SOLITIA INC
" ' >3y~^''-', •" '. ~ •'""•"--' *i.

j£: ffC''~'' - . •---•. •'.- .. ?--.

^'•>f---..-'.-^£^':.

- «*£«:'-'

.•'•'-i£-:$g£i%-&f*'-'
'-'^^^^.L^K.
- '.'—rvi'riS'Zlwr-.:---- '
^•-:j^&^^--::

PROJECT NAME

WEATHER

NUMBER OF HOURS WORKI ID

qa PROJECT LOCATION

PRECIPITATION

NUMBER OF EMPLOYEES

2. INSTRUCTIONS RECEIVED FROM SOLUTIA
3. INSTRUCTIONS RECEIVED FROM USEPA
4. DEVIATIONS
5 VISITORS ( NAMES & TITLES)
6. EQUIPMENT
7. LUNCH MEETING COMMENT! i:
8. UNUSUAL EVENTS (FIRE. FLOOD. STORM. LABOR DISPUTES. ETC.l
9. REMARKS:

i a

nwr

IF ADDITIONAL SPACE IS/REQUIRED,
RECORD ON REVERSE SIDE

'̂ ^,

t
i



08/28/2000 07:28 FAX 3146748957
1 0 - 1 - 9 3 I 9 - 2 9 A M ;

SOLUTIA INC
; 9 7 O 2 7 9 •

®003
* 2.-

WORK FORECAST

Work Forecast for the daffiycck: Ocf ff Date: Oc t /

Project Name: SaLtAC*cj£ /Act*. JZT Project Location: /J&^f
——

Company Name:

1. List Work Hems and Locations Scbeduled for Next Day/Week:

^y>c

7~"/>/r If K '.

SV\*-t'(s/'fl*Vc>\rf5 fey-

X?/
y

c.a//ecf

rc/tA ^i c~ j s r c, u.c <•

If ADDITONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

N»m^/Signature/Da»e of Prep^rer



08/28/2000 07:33 FAX 3146748957 SOLUTIA INC

WORK FORECAST

Work Forecast f o r t he{a j eek : / P f _______ Date

Project Name: 5^/"Ac> /1U~ _T _______ Project Location:

Company Name: /

1. List Work Items and Locations Scheduled for Next Day/Week:

c^*t.

Z.
£ x m « H f j C t~ I)-rJ , S t ^ — f f e Se~S,'t*.-r>* f~T /'K C V* r fc

^ C

C r f e
C! //"

C y

______
If ADDITONAL SPACE IS REQUIRED, Nime/SigrfaUire/Date of Preparer

RECORD ON REVERSE SfDE



08/28/2000 07:35 FAX 3146748957 SOLUTIA INC

WORK FORECAST

Work Forecast for the(day/we?k: ^/S I^T Date:
f*1 I /* y/ """

Project Name: j>c/\^n. &<~ // ^^ ^- Project Location: __

Company Name: /// ^ ^

1. List Work Items and Locations Scheduled for Next Day/Week:

- /^-^ ^ /" c" V'-»j.Xh f"O i ̂ _ -<"» / y *^- . ^*^tr ^ fr
5V ^^^g-—^v J__>o <f~ d

ti

IfADDlTONAL SPACE IS REQUIRED. ' Nime/Sitn»iure/D»te o^repirer
R£CORD ON RJEVtRSE SIDE



08/28 /2000 07 :37 FA.I 3146748937 SOLUTIA INC g|025

WORK FORECAST

Work Forecast for the/dlvjwwlc: /*/£/''?

Project Name:

Date:

Project Location:

Company Name:

1 . Liit Work Items and Locations Scheduled for Next Day/Week:

/<?/( /T?

_ ___

Arx^c^^ ««-

•̂

(

If ADDITONAi. SPACE IS REQUIRED,
RECORD ON REVERSE STOE

Nime/Stf?iturt/D««of PrcnTrcr
' '



08 /28 /2000 0 7 : 4 0 FAX 3146748957 SOLimA INC ®°3°

WORK FORECAST

Work Forecast for th^a^we«k: /O /?/ ? 1 Date: to / 7 /U

Project Name: ,5»/n /»'<«, /TMfftv. JT Project Location: /J re../ Cvem

Company Name: f''€.Vl'iL£ - C\****. p

1. List Work Items and Locations Scheduled for Next Day/Week:

Cl) B*r*+~ frl

IfADDlTONAL SPACE IS REQUIRED. /Na»e/Sitnihir«/Dire of Pr«p4rtr
RECORD ON REVERSE SIDE



08/28/2000 07:42 FAX 3146748957 SOLUTIA INC @034

' ' '

WORK FORECAST

Work Forecast for tbe^)ke«la /6>/jP/Vy _____ Date:

1. List Work Items aad Locadons Schednled for Next Day/Week:

o TV 5-

Project N'ame: Jc/L/t,^ sb<^ ~L ___ Project Location: /^&-*s( Crt*k//ee f- ™- ———————

Company Name:

If AD DITOiVAL. SPACE IS REQUIRED. NimrfSfc«»<«ri/D«t* of rrcparer
RECORD ON REVERSE SIDE



Project Name: Jfe. /> Ac*. %c.<*c*jC~ /)U- ̂  Project Location:

Company Name:

1. List Work Items and Location* Scheduled for Next Day /Week:

If AOOITONAJL SPACE IS REQUIRED, / N»me/S(gn>liirt/D«u'ofrr«p»rtr
RECORD ON REVERSE SIDE x 7

08 /28 - ' 2000 0 7 : 4 3 FAX 3146748957 SOLUTIA INC i)037
* " *"""""!_*

WORK FORECAST

Work Forecast for ch/dapweek: fi/9/?7 Date:



WORK FORECAST

Work Forecast for the

Project Name:

Company Name:

l f i
f t '

Project Location:

1. List Work Items and Locations Scheduled for Next Day/Week:

f'o I JO

If ADDITONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

Nime/Sic£uurt/Otyfc(

07A-3



08/28/2000 07:50 FAX 3146748957 SOLLTIA INC
•

WORKFORECAST

Work Forecast for tfa^

Project Nine /W/J fnn>l,

Date;

,,n Project Location: t<jx</&*}'//& ko kja
ot — '

Compiny Nine:

I. List Work Items mad Locations Scheduled for Next Day/Week:

vi c. sL

ir ADorroNAi.STAGE is REQUIRED.
RECORD ON REVERSE SIDE



08/28/2000 07:46 FAX 3146748937
•

SOLtTIA. INC

'•!!&&£•,•;' ̂ T •'•*-»' -•' •"-.*--^ '"?"-'• -i;".
WORIDFORECAST

Work Forecast forrfphyfweck: ' [i

Project Nmne:

Compiny Name:

&AJUL &*} Avf& \ Froj«« Loeation:

1. List Work Items *ad Locatioos Scheduled for Next Day/Week: / ^r
7) CtJM^f -fj^lt - a/- ^g^»f »3 /^^/nou/^; gcW V

ir ADorroNAi-SPACE is REQUIRED,
RECORD ON REVERSE SIDE



08/28/2000 07:44 FAX 3146741957 SOLUTIA INC

Work Forecast for th«

Project Mime: jy

Company Name:

1. List Work Items an

WofeF'bRECAST" ~" ' T , , ^

Date:

A-a/i -T. Project Location: , c, ..

Locations Scheduled for Next Day/Week:
Q>o

46

I

Q

4If ADDITONAJL SFACE IS REQUIRED,
RECORD ON REVERSE SIDE

.•'vf-
.i*

. X//



08 /28 /2000 0 7 : 3 5 FAJt 3146748957 SOLUTIA INC

CONDUCTED BY / COMPANY

SAFETY MEETING FORM

' //&*/
DATE

/
PROJECT LOCATION

WEATHER PRECIPITATION

NUMBER OF HOURS WORKED

_______ TEMPERATURE

NUMBER OF EMPLOYEES ?________

RQPRIATE SE
ISSUES WJTH

2. REFERENCES TO APPROPRIATE SECTION OF.FSP & HASP:
3 HEALTH AND SAEETY SCHEDULED WORK:
4. SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION:
5 COMMENTS'

I, 0

ATTENDANCE
EMPLOYEE SIGNATUREEMPLOYE NAME (rintl

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

DATE

I \STLOtnS\DlVlSIONVADMINM9WJAfLOGWro



08/28/2000 07:37 FAX 3146748957 SO LIT IA INC ©024

CONDUCTED BY / COMPANY :

PROJECT NAME

WEATHER f JU//.1

NUMBER OF HOURS WORKED

SAFETY MEETING FORM

PROJECT LOCATION

PRECIPITATION

DATE IGL

TEMPERATURE

NUMBER OF EMPLOYEES

1. SCHEDULED WORK:
2. REFERENCES TO APPROPRIATE SECTION OF FSP & HASP:

3. HEALTH AND SAFETY ISSUES WITH SCHEDULED WORK _
4 SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION.
5. COMMENTS:

€T.

fl / 0 Q (

Cc->,7X»»-)y>-ct>^rc/ iinati. ~ J/C>\

*A-3f-

dCttf-f'. CJb

ENDANCE:
EMPLOYEE NAME (print) EMPLOYEE SIGNATURE COMPANY

IF ADDITIONAL SPACE IS REQUIRED.
RECORD ON REVERSE SIDE

.
PRINTED NAMtrSIGNA/rORE'OF PREPARER

DATE

onratSAFLOG WFD



08/28/2000 07:39 FAX 3146748957 SOLUTIA INC ©028

SAFETY MEETING FORM

CONDUCTED BY / COMPANY :.

PROJECT NAME

WEATHER <:.(

DATE /OU99

PROJECT LOCATION

PRECIPITATION TEMPERATURE

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

2. REFERENCES TO APPROPRIATE SECTION OF FSP & HASP:
3. HEALTH AND SAFETY ISSUES WITH SCHEDULED WORK:

4. SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION
5. COMMENTS:

T) -_,.

f t ,

rrtJ ka?*^ I U U [

•si ^ nv

Lrt-Tf •

ATTENDANCE:
MPLOYEE NAME (print) EMPLOYEE SIGNATUR COMPANY

(17.

IO/C* O St.

PRINTED NAME / SIGNATURE OF PREPARE
IF ADDITIONAL SPACE IS REQUIRED,

RECORD ON REVERSE SID6

DATE

C >.SuiI«10BO FonM^ATLOC WTO



08 /28 /2000 07 :41 FAX 3146748957 SOLITIA INC 12)033

SAFETY MEETING FORM

CONDUCTED BY I COMPANY :

PROJECT NAME

WEATHER cJ,

DATE /t>

7~ PROJECT LOCATION

PRECIPITATION TEMPERATURE

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

1. SCHEDULEDWORK:
2. REFERENCES TO APPROPRIATE SECTION OF FSP & HASP:
3. HEALTH AND SAFETY ISSUES WITH SCHEDULED WORK:

4. SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION:
5. COMMENTS:

t)

** Pfa/aq

a_-

h,f>( *¥•

ATTENDANCE:
EMPLOYEE NAME(prin»
iS^^Mgi/f/?/? fzm /*

COMPANY

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAME,

;Q
DATE

C:\S.ugn\0«O FoimVSAF



08/28/2000 07:42 FAI 3146748957 SOLUTIA INC 12)036

SAFETY MEETING FORM

CONDUCTED BY / COMPANY

PROJECT NAME ±*

WEATHER

DATE

PROJECT LOCATION

PRECIPITATION

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

TEMPERATURE

-7________

2 REFERENCES TO APPROPRIATE SECTION OF FSP & HASP:
3. HEALTH AND SAFETY ISSUES WITH SCHEDULED WORK:

4. SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION:
5. COMMENTS:

ATTENDANCE:
COMPANYEMSLOYEE SIGNATURE

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE PRINTED NAME(jSIGN>fnjRE OF PREPARER

DATE

n.iV3AFl.00 WTD



08/28/2000 07:44 FAX 3146748957 SOLUTIA INC

SAFETY MEETING FORM

CONDUCTED BY / COMPANY: N.O\'UA -
DATE

U "PROJECT NAME

WEATHER

NUMBER OF HOURS WORKED

1. SCt-

PROJECT LOCATION L/ i ft m MI CA.

PRECIPITATION H &V JL-S1

NUMBER OF EMPLOYEES

TEMPERATURE

2. REFERENCES TO APPROPRIATE SECTION OF FSP & HASP:
3. HEALTH AND SAFETY ISSUES WITH SCHEDULED WORK:

4. SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION:
5. COMMENTS:

in

Ju ^ iL

uvt

ATTENDANCE:
EMPLOYEE NAME (print) EMPLOYEE SJGNATURg

IF ADDITIONAL SPACE IS REQUIRED.
RECORD ON REVERSE SIDE

(*

DATE -



08/28 '2000 OTjJl FA.T ,3146748957
' " "

SAFETY MEETING FORM

CONDUCTED BY / COMPANY r'kfcji
PROJECT NAME £»aA r/lfiJt - -S,

WEATHER

NUMBER OF HOURS WORKED

S4ioAifV lOW
Tl

iJCi-
PROJECT LOCATION J

'<T
PRECIPITATION

NUMBER OF EMPLOYEES

/ / [

" ' A. / / LI 1 *^^/y

-0 • / ^
TEMPERATURE

r '"

2 REFERENCES TO APPROPRIATE SECTION OF FSP & HASP
3 HEALTH AND SAFETY ISSUES SCHEDULD WORK:

SPECIFIC<EALTH AND SAFETY ISSUES REQUIRING ATTENTION:
5 COMMENTS

I
a y/y&*M

ATTENDANCE:

I-;

IF ADDIT7ONAL SPACE IS REQUIRED.
RECORD ON REVERSESID6

t\mo«rawiivmoi*ABMBWi>»WAnx)dw»J*«F» <''• .-"• ̂
• .-'•"•'-•^^^^"ij'll • - • " • . . . ' " . '



08/28/2000 07:49 FAX 3146748957 SOLUTIA INC 12)046

SAFETY MEETING FORM

"ONDUCTED BY / COMPANY:

PROJECT NAME

WEATHER __

« \
DATE _Lt

PROJECT LOCATION <SuiO0}

PRECIPITATION TEMPERATURE

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES ^

2 REFERENCES TO APPROPRIATE SECTION OF
3 HEALTH AND SAFETY ISSUES WITH SCHEDULE

FSP & HASP-
ED WORK:

4. SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION:
5 COMMENTS:

. 7>fe.<<V7 /O~J • ;

ATTENDANCE!
COMPANY

IF ADDITIONAL SPACE IS REQUIRED,
RECORD ON REVERSE SIDE

lASTlOUISMMVISIONMDMNM mUATlOG WK>

/ vM^JjAJLU*y {A vr»/iArZ.,
(GNATURE^&F PREPARER^" ^

DATE



08/28/2000 07:46 FAA 3146748957 SOLITIA INC

SAFETY MEETING FORM

©042

*

)NDUCTED BY / COMPANY:.

PROJECT NAME &Qa) *

WEATHER _______

; ? DATE

PROJECT LOCATION

PRECIPITATION

i
3

TEMPERATURE

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

2. REFERENCES TO APPROPRIATE SECTION OF.FSP & HASP
3. HEALTH AND SAFETY ISSUES
4. SPECIFIC HEALTH AND SAFETY ISSUES REQUIRING ATTENTION
5 COMMENTS:

/, P./-.

ATTENDANCE!
EMPLOYEE NAME (Print) EMPLOYEE SIGNATURE COMPANY

0 7 > S -

IF ADDITIONAL SPACE IS REQUIRED.
RECORD ON REVERSE SIDE PRINTED N>ME ASYGNATURE OF PREP-

DATE

LVSTUIUI5MIIVUIONMDMINII7fraAn.OC.WTO



3.26.4.4 Field Notes
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3.27 Benthic Macroinvertebrates for Community Evaluation

3.27.1 Rationale/Design
The analysis of benthic macroinvertebrate community structure will be used to support the assessment of
possible effects on benthic invertebrates. The samples will be analyzed for taxa richness, abundance,
percent dominant taxa, and community composition.

3.27.2 QA/QC Procedures
Three samples were collected from each location and analyzed separately to provide a measure of within-
station variability. Given this sampling scheme, field duplicates were not necessary. The remaining types
of QA/QC samples (equipment blanks, trip blanks, and MS/MSD samples) are not appropriate for benthic
macroinvertebrate community analysis.

3.273 Field Procedures

Prior to beginning fieldwork, Preparatory Inspection Meetings were held that were attended by a
representative of each of the interested parties (Section 3.26.4).

Samples for benthic macroinvertebrate community analysis were collected at the same times and locations
as the toxicity bioassay and chemical analysis samples using a tall Eckman grab. The contents of each grab
were emptied into a bucket and then sieved in a 0.5-mm sieve. The material remaining on the sieve
(sediment, detritus, plant material and organisms) was placed in a wide-mouth plastic jar and preserved
with 70% isopropyl alcohol.

Chain-of-custody forms were completed for each sample. Samples were sent to Aquatec Biological
Sciences in South Burlington, Vermont at the end of the main sampling event.

3.27.4 Documentation

Table 3.27.4 lists the sample stations for benthic macroinvertebrate community samples. Figure 4 depicts
the locations of the benthic macroinvertebrate community stations which were collocated with sediment
chemistry and toxicity stations. The chain-of-custody forms are in Section 3.27.4.1.

The Daily Work Logs, Work Forecasts, and Safety Meeting Forms for the Main Sampling Event are in
Section 3.26.4.3 and the field notes are in Section 3.26.4.4.

Eco-4



Table 3.27.4
List of Sample Locations and Dates for

Samples Collected for Benthic Community Analysis
Sauget Area I

Sample ID
COMMB-1-1
COMMB-1-2
COMM B-l-3
COMMB-2-1
COMM B-2-2
COMM B-2-3
COMM B-3-1
COMM B-3-2
COMM B-3-3
COMMM-1
COMM M-2
COMM M-3

COMMC-1-1
COMM C-l-2
COMM C-l-3
COMM C-2-1
COMM C-2-2
COMM C-2-3
COMM C-3-1
COMM C-3-2
COMM C-3-3
COMMD-1-1
COMM D- 1-2
COMM D- 1-3
COMM D-2-1
COMM D-2-2
COMM D-2-3
COMM D-3-1
COMM D-3-2
COMM D-3-3
COMME-1-1
COMM E- 1-2
COMM E-l-3
COMME-2-1
COMM E-2-2
COMM E-2-3
COMM E-3-1
COMM E-3-2
COMM E-3-3
COMM F- 1-1
COMM F-l-2
COMM F-l-3
COMM F-2-1
COMM F-2-2
COMM F-2-3
COMM F-3-1
COMM F-3-2
COMM F-3-3

Station
Creek Sector B-l
Creek Sector B-l
Creek Sector B-l
Creek Sector B-2
Creek Sector B-2
Creek Sector B-2
Creek Sector B-3
Creek Sector B-3
Creek Sector B-3

SiteM
SiteM
SiteM

Creek Sector C-l
Creek Sector C-l
Creek Sector C-l
Creek Sector C-2
Creek Sector C-2
Creek Sector C-2
Creek Sector C-3
Creek Sector C-3
Creek Sector C-3
Creek Sector D-l
Creek Sector D-l
Creek Sector D-l
Creek Sector D-2
Creek Sector D-2
Creek Sector D-2
Creek Sector D-3
Creek Sector D-3
Creek Sector D-3
Creek Sector E-l
Creek Sector E-l
Creek Sector E-l
Creek Sector E-2
Creek Sector E-2
Creek Sector E-2
Creek Sector E-3
Creek Sector E-3
Creek Sector E-3
Creek Sector F-l
Creek Sector F-l
Creek Sector F-l
Creek Sector F-2
Creek Sector F-2
Creek Sector F-2
Creek Sector F-3
Creek Sector F-3
Creek Sector F-3

Date of Sample
10/5/99
10/5/99
10/5/99
10/5/99
10/5/99
10/5/99
10/5/99
10/5/99
10/5/99
10/5/99
10/5/99
10/5/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/6/99
10/6/99
10/6/99
10/6/99
10/6/99
10/6/99
10/6/99
10/6/99
10/6/99
10/7/99
10/7/99
10/7/99
10/7/99
10/7/99
10/7/99
10/7/99
10/7/99
10/7/99



Table 3.27.4
List of Sample Locations and Dates for

Samples Collected for Benthic Community Analysis
Sauget Area I

Sample ID
COMMBP-1-1
COMM BP-1-2
COMMBP-1-3
COMM BP-2-1
COMM BP-2-2
COMM BP-2-3
COMM BP-3-1
COMM BP-3-2
COMM BP-3-3

COMM PDC- 1-1

COMM PDC- 1-2

COMM PDC- 1-3

COMMPDC-2-1

COMM PDC-2-2

COMM PDC-2-3

COMMRef2-l-l

COMM Ref2-l-2

COMM Ref2- 1-3
COMMRef2-2-l
COMM Ref2-2
COMM Ref2-3

Station
Borrow Pit 1
Borrow Pit 1
Borrow Pit 1
Borrow Pit 2
Borrow Pit 2
Borrow Pit 2
Borrow Pit 3
Borrow Pit 3
Borrow Pit 3

Reference Area 1-1 (Old
Prairie DuPont Creek)

Reference Area 1-1 (Old
Prairie DuPont Creek)

Reference Area 1-1 (Old
Prairie DuPont Creek)

Reference Area 1-2 (Old
Prarie DuPont Creek)

Reference Area 1-2 (Old
Prarie DuPont Creek)

Reference Area 1-2 (Old
Prarie DuPont Creek)

Reference Area 2-1 (Long
Slash Creek)

Reference Area 2-1 (Long
Slash Creek)

Reference Area 2-1 (Long
Slash Creek)

Reference Area 2-2
Reference Area 2-2
Reference Area 2-2

Date of Sample
10/6/99
10/6/99
10/6/99
10/7/99
10/7/99
10/7/99
10/7/99
10/7/99
10/7/99

10/8/99

10/8/99

10/8/99

10/8/99

10/8/99

10/8/99

10/8/99

10/8/99

10/8/99
10/8/99
10/8/99
10/8/99



3.27.4.1 Chain-of-Custody Forms



CHAIN OF CUSTODY RECORD
Project No. Project Name:

Cre^k
DATE:
SAMPLERS ^ <r"err<2-ft>,

SAMPLE ID Date Camp. Grab Station Locations

Project Location:

y XL

No. of
Containers

Analyses Required

0

MENZIE-CURA & ASSOCIATES. INC.
1 COURTHOUSE LANE. SUITE 2
CHELMSFORD, MA 01824

TEL: 978/453-4300 FAX: 978/453-7260

NOTES

3E2 52 Jb/L 4£.
7^*7,

l^/o Crenb S^dtr

A H'-l*

6-3-^

3
f<3-yp JL

S«cl»r C-^.

F-3-3 ±^

Relinquished By- (Signature)

Relinquished By: (Signature) Dale

Relinquished By: (Signature) Date

Time Received By: (Signature) Date Time Remarks:

Time 6«telved Date Time

Time Received By: (Signature) Date Time

Laboratory:

Contact Person: ( / 7"\
/ / /X

PAGE OF



CHAIN OF CUSTODY RECORD

fJ>H*

Project No.

tof?
Project Name:

Gat k

SAMPLERS /*-*'«,

SAMPLE 10 Date Grab Station Locations

Project Location:

No. of
Containers

Analyses Required

MENZIE-CURA & ASSOCIATES. INC.
1 COURTHOUSE LANE, SUITE 2
CHELMSFORO, MA 01B24

TEL: 978/453-4300 FAX: 976/453-7260

NOTES

C- ~ f' / /

C-A-3,
c-?-t C-3

*£L
fati-\-\

«*U-2-( /0.-30
Rel-a-a
pvt-i-l
PDC-I-A
plX-|-^
PVC-Z-i bjffm
Relinquished By: jSlgnalur*)

CO
Relinquished By: (Signature) Dale

Relinquished By: (Signature) Oat*

Tim*

TlmV- Received By: (Slgnalur*)

0»t«

<y?6
Tim* Remarks:

DM. Tim*

Tim* R*c*lv*dBy: (Signature) Oat* Tim*

Laboratory:

Contact Persont

PAGE OF



CHAIN OF CUSTODY RECORD

DATE:

SAMPLERS

SAMPLE ID Date Grab Station Locations

Project Location:

No. of
Containers

Analyses Required

MENZIE-CURA & ASSOCIATES, INC.
1 COURTHOUSE LANE, SUITE 2
CHELMSFORD. MA 01824

TEL: 978/453-4300 FAX: 978/453-7260

NOTES
Pr^ric t^

e>r- -/ I*
ffi(0 -M.

is
to fin m.
" fr

SP-3-2

b-l-2 i±_
o»r O~

L^_ •ML Cccajf-iee
-<3_

D - / - /
e-t-i

2£-
\l

Relinquished By: (Signature)

Relinquished By: (Signature)

.aboratory: ,
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3.28 Invertebrate Collection for Tissue Analysis

3.28.1 Rationale/Design

Macroinvertebrates were collected in each sector of Dead Creek, the Borrow Pit, and the reference
locations for tissue analysis to assess possible effects on benthic invertebrates and the organisms that feed
on them. Three different macroinvertebrates were sampled, clams, snails, and shrimp.

Prior to the reconnaissance survey and field sampling, crayfish were included among the organisms to be
sampled for tissue analysis. It was assumed that crayfish would be present. During both the
reconnaissance survey and the field sampling program, no crayfish were collected or observed in any of the
sampling locations. Collection efforts included baited minnow traps and beach seining. Shrimp were
sampled instead of crayfish for tissue analysis. Shrimp were selected as the best replacement for crayfish
as they are both members of the same order, decapoda, and because shrimp were abundant in the areas
where they occurred. The deviation log and memorandum describing this change is in Section 3.28.4.1.

3.28.2 QA/QC Procedures

Additional clams were taken from Station 1 in the Borrow Pit to provide a field duplicate and MS/MSD
sample ((CLAMBP-1 COMP-01). Sample CLAMBP-3 COMP-01 from the Borrow Pit was split with
USEPA representatives. Trip blanks are not necessary for tissue samples. The beach seines were not
considered a quantifiable source of cross-contamination and washing all invertebrates sampled further
reduced the possibility of cross-contamination. This eliminated the need for an equipment rinsate blank
from the beach seines. The deviation log describing this decision is in Section 3.28.4.1.

3.283 Field Procedures

Prior to beginning fieldwork, Preparatory Inspection Meetings were held that were attended by a
representative of each of the interested parties (Section 3.26.4).

Snails (Physella heterostropha) were collected from creek sectors B, C, and D, the Old Prairie du Pont
Creek reference area (reference area 1), and the Long Slash Creek reference area (reference area 2-1).
Snails were collected by picking them by hand from the substrate. Clams (Pyganodon grandis) were
collected by hand and beach seine and were found at the Borrow Pit, reference area 1, and reference area 2-
2 (Photo 3.28.4.3.1). Clams were placed in a cooler full of site water and were allowed to depurate for 24
hours. This allows for a more accurate tissue analysis by reducing the amount of sediment in the gut.
Shrimp (Palaemonetes kadiakensis) were collected by beach seine at the Borrow Pit and both reference
locations (Photo 3.28.4.3..2). The total amount of tissue mass of shrimp collected from the Borrow Pit and
reference areas was smaller than required for three samples from the Borrow Pit and two each from the two
reference areas. Therefore, one composite sample was created for the Borrow Pit and one for each
reference area. The deviation log for this decision is in Section 3.28.4.1. Biota samples were frozen on the
day of collection (or after depuration in the case of clams). Samples were shipped frozen on dry ice to the
laboratory for analysis.

3.28.4 Documentation

Table 3.28.4 lists the locations where macroinvertebrates were sampled. The deviation logs for this task
are in Section 3.28.4.1, photographs are in Section 3.28.4.2, and the chain-of-custody forms are in Section
3.28.4.3.

The Daily Work Logs, Work Forecasts, and Safety Meeting Forms for the Main Sampling Event are in
Section 3.26.4.3 and the field notes are in Section 3.26.4.4.
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Table 3.28.4
List of Invertebrate Sample Stations, Dates, and QA/QC Samples

Sauget Area I

Invertebrate Type

Snails

Clams

Shrimp

Sample ID

SNCS-B COMP 1

SNCS-C COMP 1
SNCS-D COMP 1

SNREF1 COMP1

SN REF 2-1 COMP ]

CLAMBP-1 COMP-01
CLAMBP-1 COMP-02
CLAMBP-1 COMP-03
CLAMBP-2 COMP-01
CLAMBP-3 COMP-01
CLAMREF1 COMP-01

CLAMREF2-2 COMP-01
CLAMREF2-2 COMP-02

SHRIMP BP COMP

SHRIMP REF 1 COMP

SHRIMP REF2 COMP

Station

Creek Sector B
SiteM

Creek Sector C
Creek Sector D
Creek Sector E
Creek Sector F

Borrow Pit
Reference Area 1

(Old Prarie DuPont
Creek)

Reference Area 2-1
(Long Slash Creek)
Reference Area 2-2

Borrow Pit 1
Borrow Pit 1
Borrow Pit 1
Borrow Pit 2
Borrow Pit 3

Reference Area 1-1
(Old Prarie DuPont

Creek)
Reference Area 2-2
Reference Area 2-2

Borrow Pit

Reference Area 1
(Old Prairie du Pond

Creek)
Reference Area 2

(Long Slash Creek)

Chain of Custody ID

BTISS-B

BTISS-C
BTISS-D

BTISS-PDC1+2

BTISS-Ref2-l

CLAMBP-1
CLAMBP-1
CLAMBP-1
CLAMBP-2
CLAMBP-3

CLAMRef-1-1

CLAM Ref2-2Comp 1
CLAM Ref2-2 Comp 1

SHRIMP BP-1-1,
SHRIMP BP- 1-2,
SHRIMP BP- 1-3

SHRIMP PDC- 1-2

SHRIMP Ref2-l

Date of Collection

10/5/99

10/4/99
10/4/99

10/4/99
10/8/99

10/8/99

10/6/99
10/6/99
10/6/99
10/7/99
10/6/99
10/8/99

10/8/99
10/8/99

10/6/99

10/7 and 10/8/99

10/8/99

Number of organisms
or (weight in grams)

(75.3 g)
None present

(166 g)
(233 g)

None present
None present
None present

(84.4 g)

(229.1 g)

None present

4
3
4
2
3
3

3
3

(89 g)

(74.4 g)

(75 g)

QA/QC Samples

Split with Weston



3.28.4.1 Deviation Logs



DEVIATION LOG

IVIDUAL REQUESTING DEVIATION / COMPANY: C- #?** *' DATE
/c g-/

HEALTH & SAFETY APPROVAL REQUIRED: YES:

PROJECT NAME ^*^^ X^/rc. 3

NO:

WEATHER

NUMBER OF HOURS WORKED

M
V

PROJECT LOCATION

PRECIPITATION /LP^X.

NUMBER OF EMPLOYEES

TEMPERATURE '?<? C^

1 CONTRACT ITEM BEING WORKED ON:
ITEM BEING DEVIATED (REF. APPROP. SEC. OF FSP/HASPV

3 REASON FOR DEVIATION:
4 DEVIATION OR FIELD CHANGE TO BE IMPLEMENTED:
5 EQUIPMENT:
6 DEVELOPMENTS WHICH MIGHT LEAD TO ISSUANCES OF A CHANGE ORDER OR BE THE BASIS OF A CLAIM

(EQUIPMENT: TIME: MANPOWER: ETC.): _______________________________________
7 REMARKS:

h v
(7 fT

rr U H-C

JJ-

~J-z k^ «• l^ei^ A- h r^

c,f c

v
p\

RINTED NAME / SIGNATURE OF PREPARER

DATE
IF ADDITIONAL SPACE IS REQUIRED,

RECORD ON REVERSE SIDE

PRINTED NME / SIGAURE/QPSOb6TIA«EP / DATE

PRINTED NAME / SIGNATURE OF USEPA REP / DATE
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DEVIATION LOG

INDIVIDUAL REQUESTING DEVIATION / COMPANY: £-• W ***!*/ StfC 4 DATE

HEALTH & SAFETY APPROVAL REQUIRED: YES:
PROJECT NAME jWk A

WEATHER

NO:

PROJECT LOCATION

PRECIPITATION TEMPERATURE

NUMBER OF HOURS WORKED NUMBER OF EMPLOYEES

1 CONTRACT ITEM BEING WORKED ON:
2. ITEM BEING DEVIATED (REF. APPROP. SEC. OF FSP/HASP):
3. REASON FOR DEVIATION: _

4. DEVIATION OR FIELD CHANGE TO BE IMPLEMENTED:
5. EQUIPMENT:
6. DEVELOPMENTS WHICH MIGHT LEAD TO ISSUANCES OF A CHANGE ORDER OR BE THE BASIS OF A

CLAIM (EQUIPMENT: TIME: MANPOWER: ETC.): __________________________________
7. REMARKS: _________________________________________________

/.

3.

m't'+ik** of. ffi

gVx> /> j *J CfciM

V/i
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Skirt'** j»
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DATE
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PRINTED NAME / SIGNATURE OF USEPA REP / DATE
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•IVIDUAL REQUESTING DEVIATION

HEALTH & SAFETY APPROVAL REQUIFiED: YES:
PROJECT NAME A/?a{ (SM\f~ } Sa

WEATHER _______/(/A_____

DEVIATION LOG

COMPANY:
V
W DATE fl I*;/99

NO:

PROJECT LOCATION

/ l

* LA f t<3

NUMBER OF HOURS WORKED

PRECIPITATION /U4

A/A-

TEMPERATURE

NUMBER OF EMPLOYEES

1,
p
3
4

CONTRACT ITEM BEING WORKED
ITEM BEING DEVIATED (REF. APPF
REASON FOR DEVIATION.
DEVIATION OR FIELD CHANGE TO

5 EQUIPMENT-
fj DEVELOPMENTS WHICH MIGHT LE

(EQUIPMENT: TIME MANPOWER: E

DN:
OP. SEC OF FSP/HASP):

BE IMPLEMENTED:

AD TO ISSUANCES OF A CHANGE
TC.V

ORDER OR BE THE BASIS OF A CLAIM

7. REMARKS

Ci^'^i Gt OtxJ /C

0 7 3 0

RINTED NAME / S^SNAWRE OF PREPARER (

DATE
IF ADDITIONAL SPACE IS REQUIRED

RECORD ON REVERSE SIDE

PRINTED NAME /SIGNATUREOF SOLltftA

PRINTED NAME / SIGNATURE OF USEPA REP / DATE
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Menzie-Cura & Associates, Inc.
One Courthouse Lane

Suite 2
Chelmsford, Massachusetts 01824

Telephone (978) 453-4300
Fax (978) 453-7260

MEMORANDUM

Date: November 3, 1999
File: 648B
To: Kimberly Perry, Solutia

From: Katherine Fogarty '{-
Subject: Minor Changes to Ecological Risk

Assessment Workplan for Dead Creek

The workplan called for collection of one composite sample of benthic macroinvertebrates for
tissue analysis from each creek section, the Borrow Pit, Site M, and the two reference areas.
Large freshwater clams were abundant in the Borrow Pit and reference areas and were sampled
there. Small snails were abundant in some of the creek sections and in the second creek
reference area and were sampled there. Invertebrates large enough to provide mass for tissue
analysis were not observed at creek sections E or
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PROJECT NAME
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3.28.4.2 Photographs

»» " • i... iMIHUt.y:;:- - . . .
Photo 3.28.4.3.1. Pyganodan grandis. Specimen in hand is about 5 inches across (October 1999).

Photo 3.28.4.3.2. Palaemonetes kadiakensis Diameter of sieve is 8 inches (October 1999).
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Project No. Project Name:

DATi:

8AMPLERS
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Project Location:

Anal
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Container*

-(btio
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yses Required

MENZIE-CURA & ASSOCIATES, INC.
1 COURTHOUSE LANE, SUITE 2
CHELMSFORD, MA 01S24

TEL: 978/493-4300 FAX: 978/453-7260

NOTES
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Woo
<!'.?£> 17*

Rtllnqutehtd By: (Slgnalurtl

Rtllnqutehtd By: (Signature)

*nnqul*h*d By: (Signature)

Laboratory:

Contact Person:

Oatt

0,t.

Data

Tlmt Rtcalvtd By: (Slgnilurt)

Tlmt Rtctlvtd By: (Slgnaturt)

Tlmt Rtctlvtd By: (Slgnaturt)

Phone:
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Project No. Project Name:

§A"PLER8

8AMPLEO Date
Ti"?
C*mp. Orab Station Locations
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Analyses Required
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Date Tim*

Date Tim*
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Oat* Time
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3.29 Fish Collection for Tissue Analysis

3.29.1 Rationale/Design
Fish were sampled to determine concentrations of target analytes in the tissues of forage fish and game fish.
These data will be used to support both the Ecological Risk Assessment and the Human Health Risk
Assessment.

3.29.2 QA/QC Procedures

Field duplicates, MS/MSD samples, and samples split with USEPA representatives are listed on Table
3.29.4. Trip blanks are not necessary for tissue samples. The beach seines and gill nets were not considered
a quantifiable source of cross-contamination and rinsing fish in deionized water after sampling further
reduced the possibility of cross-contamination. This eliminated the need for an equipment rinsate blank
from the beach seines. The deviation log describing this decision is in Section 3.28.4.1.

3.293 Field Procedures

Prior to beginning fieldwork, Preparatory Inspection Meetings were held that were attended by a
representative of each of the interested parties (Section 3.26.4).

Fish were sampled using a variety of methods. In the creek sectors, beach seining was used exclusively. In
the larger water bodies, a combination of minnow traps, catfish traps, gillnets, and beach seining (Photo
3.29.4.3.1) were used. The traps, baited with chicken liver, shiners, and commercial catfish bait, yielded
very few fish. The gill nets and beach seines were the most useful for collecting fish. In very shallow
water such as Creek Sector C-2, parts of the Borrow Pit, and parts of the reference locations, fish could be
sampled by hand collection.

After collection, fish were washed by hand, sorted, and placed in an on-site freezer. At the end of the main
sampling event, fish designated for analysis were sent to Savannah River Laboratory on dry ice. Fish
designated for taxonomic identification only were sent to Menzie-Cura & Associates, Inc.

At the laboratory fish were kept frozen until filleting and analysis. Table 3.29.4 lists the resulting samples,
locations, species, and sample types. White crappie was selected as a recreational species to be filleted.
However, insufficient tissue mass was not available for the complete series of analyses, and white bass
were filleted to provide tissue for herbicide and/or pesticide analyses (Table 3.29.4). The deviation log
documenting this decision is in Section 3.29.4.1.

For forage fish, insufficient tissue was available for all analyses from Creek Sector CS-B and reference area
2). Therefore, it was decided not to analyze these two samples (FFCS-B COMP-01 and FFREF2 COMP-
03) for herbicides. The deviation log documenting this decision is in Section 3.29.4.1.

3.29.4 Documentation

The deviation logs for the fish collection are in Section 3.29.4.1, photographs are in Section 3.29.4.2, and
the chain-of-custody forms are in Section 3.29.4.3. For fish collection that occurred during the Main
Sampling Event, the Daily Work Logs, Work Forecasts, and Safety Meeting are in Section 3.26.4.3 and the
field notes are in Section 3.26.4.4.
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Table 3.29.4
List of Sample Stations, Dates, and QA/QC Samples for Fish Tissue Analysis

Dead Creek, Borrow Pit and Reference Areas
Sauget Area I

Sample Type
Crappie fillets

White bass fillets*

Largemouth bass
whole bodies

Forage fish
whole bodies

Bullheads whole
bodies

Sample ID
WCBP COMP-01
WCBP COMP-02
WCBP COMP-03
WCREF1 COMP-01
WCREF1 COMP-02
WCREF2 COMP-01
WCREF2 COMP-02

WBBP Fillet-01
WBBP Fillet-02

LMBBP COMP-01
LMBBP COMP-02
LMBBP COMP-03
LMBREF1 COMP-01
LMBREF1 COMP-02
LMBREF2 COMP-01
LMBREF2 COMP-02

FFCS-B COMP-01

FFCS-D COMP-01

FFBP COMP-01
FFBP COMP-02
FFBP COMP-03
FFREF1 COMP-01
FFREF2 COMP-01
FFREF2 COMP-02
FFREF2 COMP-03

BBBP COMP-01
BBBP COMP-02
BBBP COMP-03
BBREF1-2 COMP-01
BBREF1-2 COMP-02
BBREF2-2 COMP-01

Date
10/4/99

11/1/99
11/1/99
10/4/99

11/1/99

11/2/99
11/2/99

10/4/99
10/4/99

10/4/99

11/3/99

11/1/99
11/1/99
11/1/99
10/8/99
11/2/99

10/5/99

10/5/99

10/4/99
10/6/99
10/6/99
10/8/99
10/8/99
10/8/99

10/8/99

11/1/99
11/1/99
10/7/99
10/8/99
10/8/99
11/2/99

Location
Borrow Pit
Borrow Pit
Borrow Pit

Ref-01
Ref-01

Ref-02-2
Ref-02-2

Borrow Pit
Borrow Pit

Borrow Pit
Borrow Pit
Borrow Pit

Ref-01
Ref-01

Ref-02-2
Ref-02-2

CS-B
CS-C
CS-D
CS-E
CS-F

Borrow Pit
Borrow Pit
Borrow Pit

Ref-01
Ref-02-2
Ref-02-2
Ref-02-1

Borrow Pit
Borrow Pit
Borrow Pit

Ref-01
Ref-01

Ref-02-2

Species
Crappie
Crappie
Crappie
Crappie
Crappie
Crappie
Crappie

White Bass
White Bass

Largemouth Bass
Largemouth Bass
Largemouth Bass
Largemouth Bass
Largemouth Bass
Largemoutti Bass
Largemouth Bass

Lepomis

Lepomis

Lepomis
Lepomis
Lepomis
Lepomis
Crappie

4 LMBass.1 minnow and 4 Lepomis
Minnow

Bullhead
Bullhead
Bullhead
Bullhead
Bullhead
Bullhead

Sample Type
Composite
Composite
Composite
Composite
Composite
Composite
Composite

Individual
Individual

Composite
Composite
Composite
Composite
Composite
Composite
Composite

Composite

Composite

Composite
Composite
Composite
Composite
Composite
Composite
Composite

Composite
Composite
Composite
Composite
Composite
Individual

Tissue Type
Fillet
Fillet
Fillet
Fillet
Fillet
Fillet
Fillet

Fillet
Fillet

Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Whole Body

Whole Body

Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Mo. In Composlti
12
6
5
8
7
4
5

1
1

3

2

3

3

3

3

3

91

225

14

151
157
3

38
9

278

9

3

4

3
4
1

Total Wt (a)
1845

77.5

64.6

248

1882

293
523.3

262
114

14678
769.7
1004

1321.7
1027.3
922.3
1642.2

62.8

2172

115
96.1

92

120.8

126.9
69.7

78.6

513.7
352.2

2274

1488

259.6
5092

Notes*

Use WBBP-Fillet-01 for herbicide analysis.
Use WBBP-Fillet-02 for herbicide and pesticide analysis.

Field duplicate/Split with Weston

To be used for herbicides only.
To be used for herbicides and pesticides only.

MS/MSD Sample

Split with Weston

None present
Split with Weston
None present
None present

Field duplicate

MS/MSD sample



3.29.4.1 Deviation Logs
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3.29.4.3 Photographs

Photo 3.29.4.3.1. Seining at Old Prairie DuPont Creek (November 1999).
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3.30 Vegetation Collection for Tissue Analysis

3.30.1 Rationale/Design

Aquatic plants were collected for analysis of chemicals in tissues. The analysis will be used to estimate
exposure to animals, such as muskrat, that feed on plants. To minimize variability associated with
differential uptake by plant species, the creeping buttercup (Ranunculus reptans) was selected as a
representative plant based on its presence in most sample locations (Photo 3.30.4.3.1). R. reptans was not
found in the Borrow Pit, Creek Sectors E-3 and F-2, Site M, Old Prairie du Pont Creek reference area 1,
and reference area 2-2.

3.30.2 QA/QC Procedures

An additional plant sample was taken from reference area 2-1 to provide a field duplicate and MS/MSD
sample. Trip blanks are not necessary for tissue samples. Vegetation samples were collected entirely by
hand. This reduced the possibility of cross-contamination during sampling and rinsing vegetation samples
in deionized water further reduced the possibility of cross-contamination. This eliminated the need for an
equipment rinsate blank. The deviation log describing this decision is in Section 3.28.4.1. Plant samples
from CS-B-3 were split with USEPA.

3.303 Field Procedures

Vegetation sampling consisted of carefully pulling an individual plant, with intact roots, from the substrate
by hand, washing off visible soil and sediment (Photo 3.30.4.3.1), and bagging the entire plant. R. reptans
is a long vine with very short roots. Therefore, the decision was made in the field to not separate stems and
roots for analysis. The deviation log can be found in Section 3.30.4.1.

3.30.4 Documentation

Table 3.30.4 shows the locations where plants were sampled for tissue analysis. The deviation log for this
task is in Section 3.30.4.1, photographs are in Section 3.30.4.2, and the chain-of-custody forms are in
Section 3.30.4.3.

The Daily Work Logs, Work Forecasts, and Safety Meeting Forms for the Main Sampling Event are in
Section 3.26.4.3 and the field notes are in Section 3.26.4.4.

Eco-7



Table 3.30.4
List of Sample Stations, Dates, and QA/QC Samples for Vegetation

Sauget Area I

Sample ID
PTISSB-1
PTISS B-2
PTISS B-3

PTISS C-l
PTISS C-2
PTISS C-3
PTISS D-l
PTISS D-2
PTISS D-3
PTISS E-l
PTISS E-2

PTISS F-l

PTISS F-2

PTISS PDC2

PTISS Ref2-l

Station
Creek Sector B-l
Creek Sector B-2
Creek Sector B-3

SiteM
Creek Sector C-l
Creek Sector C-2
Creek Sector C-3
Creek Sector D-l
Creek Sector D-2
Creek Sector D-3
Creek Sector E-l
Creek Sector E-2
Creek Sector E-3
Creek Sector F-l
Creek Sector F-2
Creek Sector F-3

Borrow Pit 1
Borrow Pit 2
Borrow Pit 3

Reference Area 1-1
(Old Prarie DuPont

Creek)
Reference Area 1 -2
(Old Prarie DuPont

Creek)
Reference Area 2-1
(Long Slash Creek)
Reference Area 2-2

Date of Sample
10/5/99
10/5/99
10/5/99

10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/4/99
10/6/99
10/6/99

10/7/99

10/7/99

10/8/99

10/8/99

10/8/99

Species
Ranunculus reptans
Ranunculus reptans
Ranunculus reptans

None present
Ranunculus reptans
Ranunculus reptans
Ranunculus reptans
Ranunculus reptans
Ranunculus reptans
Ranunculus reptans
Ranunculus reptans
Ranunculus reptans

None present
Ranunculus reptans

None present
Ranunculus reptans

None present
None present
None present

Cocklebur - not analyzed

Ranunculus reptans

Ranunculus reptans
None present

QA/QC Samples

Sample split with USEPA

Field Duplicate

Field Duplicate and MS/MSD



3.30.4.1 Deviation Logs
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3.30.4.3 Photographs

Photo 3.30.4.3.1. Ranunculus reptans sample, covered with Duckweed, being washed (October 1999)



3.30.4.3 Chain-of-Custody
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4. Field Operations Documentation

The field sampling team maintained a set of field notebooks. Forms that
were used include chain-of custody, test boring log, rock classification
worksheet, initial equipment calibration log, project change order,
deviation log, preparatory inspection meeting, clarification log, and
ground water sampling log. The appendices contain these forms.

The field notebooks contain tabulated results of field measurements and
documentation of field instrument calibration activities. The field
notebooks also record the following:

• personnel conducting the site activities, their arrival and
departure times, and their destination at the site

• incidents and unusual activities that occur on the site such as, but
not limited to, accidents, breaches of security, injuries,
equipment failures, and weather-related problems

• changes to the FSP and the HASP

• daily information such as:

work accomplished and the current site status

- equipment calibrations, repairs, and results

- site work zones.

In the field sampler's individual bound field notebook, samplers noted,
with permanent ink, meteorological data, equipment employed for
sample collection, calculations, information regarding collection of
QA/QC samples, and any observations. Entries were dated, and any
entry which was to be deleted had a single cross-out which was signed
and dated. The following sampling-related information was recorded in
the field notebook by the field sampling team:

• project name and number
• sample number
• sampling location
• required analysis
• date and time of sample collection
• type and matrix of sample
• sampling technique
• preservative used, if applicable

__________________•____sampling conditions__________________________
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Field Sampling Report, Sauget Area 1

• observations
• initials of the sampler.

Fi eld data documentation procedures were minimal in scope. Only direct
rending instrumentation was employed in the field. The use of pH,
conductivity, and turbidity meters; a PID; a real-time aerosol monitor
(RAM); and thermometers generated some measurements directly read
from the meters following calibration by the respective manufacturer's
recommendations. Such data was written into field notebooks or on the
ap Dropriate activity log immediately after measurements were taken. If
errors were made, results were legibly crossed out, initialed, and dated by
the field member and corrected in a space adjacent to the original entry.
Latter, when the results forms were filled out, the O'Brien & Gere field
leader proofed the forms to assess whether transcription errors had been
mide.

Photographic records were developed through the use of digital
phptographs showing slug test borings, bedrock corings, waste sampling,
anil test trenches.

4.1. Sample Documentation

4.1.1. Sample Identification System
Examples of the sample identification system are shown below:

• Soil gas survey data: SG-G-1 where "SG" denotes soil gas
survey, "G" (H, I, L, N) is the site designation, and "1" denotes a
sequential sample number for the grid cell samples and
SGHNE-100, where "SG" denotes soil gas survey, "H" is the site
designation, "NE" is the transect direction, and "100" is the foot
spacing for the additional transect locations.

• Waste samples: WASTE-G-B1-12-14FT, where "WASTE"
denotes a waste sample, "G" is the site designation, "Bl"
denotes the boring number, and "12-14FT" denotes sample
depth. For composite samples, the sample depths were replaced
with COMP.

• Fill area ground water samples: EE-02, where EE-02 denotes an
existing well name or former location. A "GP" extension
denotes a Geoprobe™ sampling tool was used to collect the
sample.

• Upgradient ground water samples: UGGW-EE-20-100FT,
where "UGGW" denotes an upgradient ground water sample,
"EE-20" denotes a monitoring well ID, and "100FT" denotes
sample depth. FT may be feet and a final extension of "sub" or
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4. Field Operations Documentation

"replace" where "sub" denotes a substitute sample location and
"replace" denotes a replacement sample. "EB, MS, MSD, FD,
and DUP" are possible extensions (see explanation below).

Alluvial aquifer samples: AA-I-Sl-(24-28)FT or
AA-H-Sl-(24-28)FT where "AA" denotes an alluvial aquifer
sample, "I" or "H" is the site designation, "SI" is the numbered
sampling station, and (24-28)FT is the sample depth. Feet may
also be "ft" and may not have "( )". "EB, MS, MSD, FD, and
DUP" are possible extensions (see explanation below). Site I
numbered sampling station is S4.

Downgradient alluvial aquifer samples: AA-I-Sl-24-28ft,
AA-GHL-Sl-24-28ft, or AA-SW-Sl-24-28ft where "AA"
denotes an alluvial aquifer sample; I, GHL, or SW denotes Site I,
west of GHL, and southwest of GHL, respectively; "SI" is the
sequentially numbered sampling station; and "24-28ft" is the
sample depth, may also be "24-28FT" or "(24-28)FT". EB, FD,
MS, MSD, and DUP are possible extensions (see explanation
below). Site I numbered sampling stations did not exceed S3.

Bedrock ground water samples: Deviation submitted for using
BR-G where "BR" denotes a bedrock ground water sample and
"G" denotes site designation (Section 3.10.4.1). "EB, MS, MSD,
and FD" are possible extensions (see explanation below).

Shallow residential ground water samples: SGW-S1-15FT
where "SGW" denotes a shallow ground water sample, "SI" is
the sequentially numbered sampling location, and "15FT"
indicates sample depth. "MS, MSD, and DUP" are possible
extensions (see explanation below).

Time series ground water samples: TS-S1-12HR where "TS"
denotes a time series sample, "SI" is the sequentially numbered
sampling location, and "12HR" indicates sample time. "MS,
MSD, and FD" are possible extensions (see explanation below).

Domestic well samples: DW-ABCD-1 where "DW" denotes a
domestic well sample, "ABCD" denotes the first four letters of
the well owner's last name, and "1" denotes a sequential sample
number. "MS, MSD, and DUP" are possible extensions (see
explanation below).

Undeveloped area soil samples: UAS-T1-S1-0.5FT where
"UAS" denotes an undeveloped area soil sample, "Tl" is the
transect number, "SI" is the sequentially numbered sampling
location, and "0.5FT" or "0.5ft" indicates sample depth. "EB,
FD, and MS/MSD" are possible extensions (see explanation
below).
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Field Sampling Report, Sauget Area 1

Developed area soil samples: DAS-T1-S1-0-0.5FT where
"DAS" denotes a developed area soil sample, "Tl" is the
transect number, "SI" is the sequentially numbered sampling
location, and "0-0.5FT" indicates sample depth. "EB, FD, and
MS/MSD" are possible extensions (see explanation below).

Background soil samples: BS-EE20-3-6FT where "BS" denotes
a background soil sample, "EE20" is the well location adjacent
to the soil sample, and "3-6FT" indicates sample depth. "EB,
MS/MSD, FD, and SUB" are possible extensions (see
explanation below).

Old Prairie duPont Creek sediment samples:
BSSED-PDC-DS-S-0-54" where "BSSED" denotes a broad-scan
sediment sample, "PDC" denotes Old Prairie duPont Creek,
"DS" denotes downstream, "S" denotes south sampling location,
and "0-54" indicates sample depth. May also use "US" to denote
upstream and "IN" to denote inches. "EB, FD, and MS/MSD"
are possible extensions (see explanation below).

Developed/undeveloped area sediment samples:
FASED-CSA-SlW-0-11" where "FASED" denotes a focused
analysis sediment sample, "CSA" designates a Dead Creek
sector, "S1W" is the sequentially numbered sampling location
and compass direction for the side of the creek, and "0-11"
denotes sample depth. Inches may be denoted as "IN". Other
compass directions are E, W, and S. "BPL" denotes Borrow Pit
Lake. "FASED" was left off Ids for CSC-S1-S5 and SI2. "EB,
FD, and MS/MSD are possible extensions (see explanation
below).

Borrow Pit Lake ecological sediment samples:
"BPLESED-S1-0.2FT where "BPLESED" denotes an ecological
sediment sample from Borrow Pit Lake, "SI" is the sequentially
numbered sampling location, and "0.2FT" denotes sample depth.
May not have a depth designator. "FD and MS/MSD" are
possible extensions (see explanation below).

Dead Creek/ecological sediment samples: SED-CSA-S1 where
"SED" denotes a sediment sample, "CSA" designates the Dead
Creek sector, and "SI" is the sequentially numbered sampling
location. May have "0.2FT", which indicates sample depth.
RA-l,RA-2 denotes Reference Areas 1 and 2, respectively. "EB,
FD, and MS/MSD" are possible extensions (see explanation
below).

Surface water samples: SW-CSA-S1, SW-BPL-S, or
SW-RA1-S1 where "SW" denotes a surface water sample;
"CSA", "BPL" or "RA1" designate Dead Creek sector, Borrow
Pit Lake, or Reference Area number, respectively; "M" denotes
SiteM; PDC denotes Prairie duPont Creek; and "SI" is the
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4. Field Operations Documentation

sequentially numbered sampling location. "US" and "DS"
denote upstream and downstream, respectively. "EB, MS, MSD,
and FD" are possible extensions (see explanation below).

• Air samples: AIR-V-1, AIR-S-1, AIR-M-1, AIR-P-1, or
AIR-D-1 where "AIR" denotes an air sample; "V", "S", "M",
"P", or "D" designate a VOC, SVOC, metals, PCB, or dioxin
sample, respectively; and "1" denotes a sequential sample
number. An "FB" extension denotes a field blank.

• Grain-size analysis: SITE G 14'tol8', Site "L" 12-16feet,
ST-N-D-18-22' where SITE G, Site "L", and ST-N denote site
Ids; "D" denotes the deep boring; and 14'-18', 12-16feet, and
18-22' denote sample depth.

• Waste profiling: WI-COMP, where "WI" denotes a waste
sample collected from Site I and "COMP" denotes a composite
sample.

• Pilot test treatability samples: Leach2-Site I, where "Leach2"
denotes leachate sample 2 for testing, "Site I" denotes site from
which sample was collected.

Extensions: "MS" denotes a matrix spike, "MSD" denotes a matrix
spike duplicate, "MS/MSD" denotes a matrix spike/matrix spike
duplicate for soil or sediment samples, "FD" denotes a field duplicate
sample, "DUP" denotes a duplicate sample, "FB" denotes a field blank,
and "EB" denotes an equipment blank.

4.1.2. Sample Labels
For proper identification in the field and proper tracking by the analytical
laboratory, samples were labeled in a clear and consistent fashion.
Sample labels were waterproof or sample containers were sealed in
plastic bags. Field personnel maintained a sampling log sheet containing
information sufficient to allow reconstruction of the sample collection
and handling procedures at a later time.

A completed sample label was attached to each investigative or QC
sample. The following was recorded with permanent ink on labels by the
field sampling team:

• project name and number
• sample number identification
• initials of sampler
• sampling location (if not already encoded in the sample number)
• required analysis
• date and time of sample collection
• space for laboratory sample number (only on the sample tag)
• preservative used, if applicable.
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Field Sampling Report, Sauget Area 1

4.1.3. Chain-of-Custody Records
Chain-of-custody procedures were instituted and followed throughout the
sampling activities. Samples are physical evidence and were handled
according to strict chain-of-custody protocols. The field sampler was
personally responsible for the care and custody of the sample until
transferred. For proper identification in the field and proper tracking by
the analytical laboratory, samples were labeled in a clear and consistent
fashion.

The following information was recorded on the chain-of-custody by the
fifcld sampling team:

• project name and number
• sample description/location
• required analysis
• date and time of sample collection
• type and matrix of sample
• number of sample containers
• analysis requested/comments
• sampler signature/date/time
• airbill number.

Thp laboratory assigned a number for each sample upon receipt. That
sarhple number was placed on the sample label. The label will be
attached to the sample container.

A chain-of-custody document providing all information, signatures,
dates, and other information, as required on the example chain-of-
custody form in the 1999 FSP Appendix A, was completed by the field
sampler and provided for each sample cooler. When transferring the
possession of samples, the individuals relinquishing and receiving
signed, dated, and noted the time on the chain of custody. The field
sarrtpler signed the chain-of-custody form when relinquishing custody,
made a copy to keep with the field file, a copy for Solutia, a copy for
O'Srien & Gere Laboratories, and included the original form in an
airtight plastic bag in ,the sample cooler with the associated samples.

4.2. Field Analytical Records

Field analytical records for the Support Sampling Project consisted of
gas chromatograms from the field GC used in the soil gas survey and
field notebook entries for field instruments. Chromatograms are
included in Section 3.2.4.3. In addition to information printed on the
chromatograms, field notes were added as appropriate. Information
deta led on each chromatogram included:
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4 Field Operations Documentation

• sample number identification
• initials of sampler
• sampling location (if not already encoded in the sample number)
• required analysis
• date and time of sample collection
• date and time of analysis
• instrument name
• column and detector type
• carrier gas and flow rate
• backflush time
• injection volume
• gain setting

Only direct reading instrumentation was employed in the field. The use
of pH, conductivity, and turbidity meters, a PID, a RAM, and
thermometers generated some measurements directly read from the
meters following calibration according to the respective manufacturer's
recommendations. Such data was written into field notebooks or field
sampling logs immediately after measurements were taken. Calibration
records were recorded on the Initial Equipment Calibration Log and, if
recalibration was required during the day, in the field notebooks.

4.3. Data Management and Retention

The field data and documentation as described in this section is part of
the final evidence file. The final evidence file is the central repository
for all documents which constitute evidence relevant to sampling and
analysis activities as described in the FSP and the QAPP.

The final file consists of the following:

• laboratory data packages, including summary and raw data from
the analysis of environmental and QC samples, chromatograms,
mass spectra, calibration data, worksheets, and sample
preparation notebooks

• chain-of-custody records

• data validation reports.

The following documentation supplements the chain-of-custody records:

• field notebooks and data
• field collection report
• photographs and drawings
• progress and QA reports
• contractor and subcontractor reports
• correspondence.
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Tjie evidence file must be maintained in a secured, limited-access area
uritil all submittals for the project have been reviewed and approved and
f0r a minimum of six years past the submittal date of the final report.
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5. Personal Protective Equipment

Personal protective equipment (PPE) requirements for each level of
protection for O'Brien & Gere personnel are described in the HASP
prepared for these field activities.

5.1. Protective Equipment Selection

Initial levels of PPE were as shown in the following table.

Activity_____________Level B Level C____Modified Level D Level D
Trenching Observation
Soil gas sampling Initial
Magnetometer survey Initial
Installation of soil borings and Initial
collection of cuttings
Ground water sampling at Initial
existing wells
Installation and sampling of Initial
ground water wells
Domestic water sampling Initial
Surface and subsurface soil Area G Initial
sampling
Surface water and sediment Initial
sampling
Air sampling Initial
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6. Sample Packaging and Shipping

A completed sample label was attached to each investigative or QC
sample and the sample placed in a shipping container. Information to be
recorded on sample labels is described in Section 4.1.2. Information to
be recorded on chain-of-custody forms is described in Section 4.1.3. The
sample identification system used in the field is described in
Section 4.1.1.

Sampling containers were packed in bubble wrap sheets or bubble wrap
bags and put in plastic bags to help prevent breakage and cross-
contamination. Samples were shipped in coolers, each containing a
chain-of-custody form, ice, and ice packs to maintain inside temperature
at approximately 4°C. Sample coolers were sealed between the lid and
sides of the cooler with a custody seal prior to shipment. The custody
seal was an adhesive-backed tape that easily rips if it is disturbed.
Samples were shipped to the laboratory by common overnight carrier.
The field sampling team sent sample coolers to Savannah Labs. For
samples collected for dioxin and dibenzofuran analysis, samples were
sent to Triangle Labs. Samples were not sent to another laboratory
without the permission of USEPA Region V. Sample transportation
complied with U.S. Department of Transportation and ICAO/IATA
(1999) regulations. Special sampling packing provisions were made for
samples requiring additional protection and for samples to Thompson
Engineering for soil physical analysis.

Samples remained in the custody of the sampler until transfer of custody
was completed. Transfer consisted of:

• delivery of samples to the laboratory sample custodian

• signature of the laboratory sample custodian on the chain-of-
custody document as receiving the samples and signature of
sampler as relinquishing the samples.

When a carrier was used to take samples between the sampler and the
laboratory, a copy of the airbill was attached to the chain-of-custody to
maintain proof of custody.
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7. Investigation-Derived Wastes

Sampling activities occurred in widely separated locations. Therefore,
personnel and equipment decontamination was accomplished at each
sampling area using temporary facilities. Chapter 8 of the HASP
described personnel and monitoring equipment decontamination
procedures and supplies. PPE, disposal sampling equipment, cuttings,
purge waters, and field decontamination wastes were collected at the
point of generation and stored in temporary containers. PPE, solids, and
liquids were consolidated in separate bulk containers at a central area.
The sampling procedures were developed to minimize the quantity of
waste generated. Additional activity-specific information on disposal of
IDW was contained in Chapter 3 of this FSR. Waste tracking logs are
included in Appendix E.
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8. Field Assessment/Inspection

The performance audit was an independent check to evaluate the quality
of data being generated. The system audit was an on-site review and
evaluation of the QC practices, sampling procedures, and documentation
procedures.

At the discretion of the O'Brien & Gere project manager, performance
and system audits of field activities were conducted to verify that
sampling and analyses were performed in accordance with the
procedures established in the FSP and the QAPP. The audits of field
activities included two independent parts: internal and external audits.

The internal audits were performed by the O'Brien & Gere Quality
Assurance Officer (QAO). The external audits were performed by
USEPA Region V.

8.1. Field Performance and System Audits

8.1.1. Internal Field Audits
Internal Field Audit Responsibilities - Internal audits of field activities
including sampling and field measurements were conducted by the
O'Brien & Gere QAO.

Internal Field Audit Frequency - These audits verified that all
established procedures were followed. Internal field audits were
conducted at least once at the beginning of the site sample collection
activities and annually thereafter.

Internal Field Audit Procedures - The audits included examination of
field sampling records, field instrumentation operating records, sample
collection, handling and packaging in compliance with the established
procedures, maintenance of QA procedures, chain of custody, and other
elements of the field program. Follow-up audits were conducted as
necessary to correct deficiencies and to verify that QA procedures are
maintained throughout the project. The audits involved review of field
measurement records, instrumentation calibration records, and sample
documentation. The areas of concern in a field audit included:

• sampling procedures
• decontamination of sampling equipment, if applicable
• chain-of-custody procedures
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standard operating procedures
proper documentation in field notebooks
subcontractor procedures.

8.1.2. External Field Audits
External Field Audit Responsibilities
conducted by USEPA Region V.

- External field audits were

^xternal Field Audit Frequency - External field audits were conducted at
a|ny time during the field operations. These audits may or may not have
been announced and were at the discretion of USEPA Region V.

(.Overview of the External Field Audit Process - External field audits
vere conducted according to the field activity information presented in
tiieFSPandtheQAPP.
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9. Corrective Action

Corrective action is the process of identifying, recommending,
approving, and implementing measures to counter unacceptable
procedures or out-of-control performance which can affect data quality.
Corrective action can occur during field activities, laboratory analyses,
data validation, and data assessment. Corrective action was only
implemented after approval by the O'Brien & Gere project manager or
the O'Brien & Gere field leader. If immediate corrective action was
required, approvals secured by telephone from the project manager were
documented in an additional memorandum.

For noncompliance problems, a formal corrective action program was
developed and implemented at the time the problem was identified. The
person who identified the problem was responsible for notifying the
O'Brien & Gere project manager, who in turn notified the USEPA
Region V. Implementation of corrective action was confirmed in writing
through the same channel.

9.1. Field Corrective Action

Corrective action in the field can be needed when the sample network is
changed (i.e., more or less samples, sampling location changes, and
related modifications) or sampling procedures and/or field analytical
procedures require modification due to unexpected conditions.
Technical staff and project personnel were responsible for reporting all
suspected technical or QA nonconformances or suspected deficiencies of
any activity or issued document by reporting the situation to the O'Brien
& Gere field leader. The O'Brien & Gere field leader was responsible
for assessing the suspected problems in consultation with the O'Brien &
Gere project manager on making a decision based on the potential for the
situation to impact the quality of the data. If it was decided the situation
requires corrective action, the O'Brien & Gere project manager notified
the Solutia remedial project manager.

If appropriate, the O'Brien & Gere field leader verified no additional
work dependent on the activity of concern was performed until the
corrective actions were completed. Corrective action for field
measurements included:

• Repeat the measurement to check the error.
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« Check for proper adjustments for ambient conditions such as
temperature.

• Check the batteries.

• Recalibrate.

• Check the calibration.

• Replace the instrument or measurement devices.

• Stop work (if necessary).

The O'Brien & Gere field leader was responsible for site activities. In
this role, the O'Brien & Gere field leader at times was required to adjust
the site programs to accommodate site-specific needs. When it became
necessary to modify a program, the responsible person notified the
O'JBrien & Gere field leader of the anticipated change and implemented
th^ necessary changes after obtaining the approval of the O'Brien &
Gejre field leader. The change in the program was documented on either
a deviation log, clarification log, preparatory inspection meeting form,
daily work log, and/or change orders, as appropriate, and signed by the
O'ferien & Gere field leader (or designee) and Solutia remedial project
manager (or designee). The O'Brien & Gere field leader (or designee)
and Solutia remedial project manager (or designee) approved the change
in writing or verbally prior to field implementation, if feasible.

The O'Brien & Gere field leader was responsible for controlling,
tracking, and implementing identified changes. Reports on changes were
distributed to affected parties, which includes USEPA Region V.

Corfective actions were implemented and documented in the field
notebook. No staff member initiated corrective action without prior
communication of findings through the proper channels.

The O'Brien & Gere QAO and laboratory QAO may identify the need
for 0orrective action during either the data validation or data assessment.
Potential types of corrective action may include resampling by the field
team or reinjection or reanalysis of samples by the laboratory. These
actions are dependent upon the ability to mobilize the field team or
whether the data to be collected is necessary to meet the required QA
objectives. When the O'Brien & Gere QAO or laboratory QAO
identifies a corrective action situation, it is the O'Brien & Gere project
manager who will be responsible for approving the implementation of
corrective action, including resampling, during data assessment.
Corrective actions of this type will be documented by the O'Brien &
Gere QAO and the laboratory QAO.
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